SDMS Doc

i

115878

FINAL SITE INSPECTION REPORT
AIRCRAFT PAINTING, INC.
MILLVILLE, NEW JERSEY

PREPARED UNDER

CONTRACT NO. 68-01-7346

FOR THE

ENVIRONMENTAL SERVICES DIVISION
U.S. ENVIRONMENTAL PROTECTION AGENCY

OCTOBER 31, 1989

NUS CORPORATION
SUPERFUND DIVISION

02-8910-03-SI
REV.NO. O

SUBMITTED BY

DIANE TRUBE
PROJECT MANAGER
. 1
. %“/x [T e P~ /‘ k#‘d,";"-‘n’kd(.'\.‘
GERALD J HANNAY +—

SITE MANAGER

REVIEWED/APPROVED BY.

/

)

o o ]

e (/._,<,

’-y

TECHNICAL DIRECTIVE DOCUMENT NOS. 02-8805-04 AND 02-8910-03

—_—

p)
T fn P

RONALD M. NAMAN
FIT OFFICE MANAGER



02-8910-03-SI

Rev. No. 0
SITE NAME: Aircraft Painting, Inc. EPAID NO.: NJD096854229
ADDRESS: Millville Municipal Airport LATITUDE: 39022°29" N
Miliville, New Jersey 08332 LONGITUDE: 75004' 23" W
BLOCK NO.: 631
LOTNO.: 23

1.0 SITE SUMMARY

Aircraft Painting, Inc. is an active facility located in the former Boeing-Vertol hangar at the north end
of the Millville Municipal Airport in Millville, Cumberiand County, New Jersey. The surrounding area

is generally flat and rural in nature, with the major population center located in the center of the city

of Millville 2 miles northeast of the site

Aircraft Painting, Inc. has been owned and operated since 1977 by Thomas and James lwasz.
Operations include the stripping and repainting of small aircraft. These activities take place inside a
hangar that is leased from the City of Millville. The hangar is 65 feet wide and 165 feet long and has a
cement floor that is slightly depressed to form a channel along the east wall, allowing for the
accumulation of wash waters from the paint stripping process. Three floor drains, now plugged, are
also located along the east wall in the channel. The concrete pavement outside and in the front of
the hangar slopes gently downward to a storm drain 300 feet south of the hangar The storm drain
crosses the property from west to east, draining the adjacent airport properties and discharging

eventually into a drainage ditch in a wooded area approximately 1200 feet north of the site.

Paint is removed from the airplanes either by the spray application of a solvent stripping agent or by
sanding. The solvent used consists primarily of methylene chloride, but also contains ammonia,
sodium chromate, and methanol. After the solvent has dissolved and removed the paint from an
airplane, the plane is hosed down with fresh tap water or with previously used wash water. Three or
four airplanes are stripped per month, using approximately 18 to 20 gallons of solvent per airplane.
Prior to 1983, the company owners collected and disposed of the coagulated paint drippings into a
garbage dumpster for disposal at the Millville Municipal Landfill. The wash waters were allowed to
enter the floor drains located along the east wall of the hangar, which discharged into the storm
drain 300 feet south of the hangar In May 1982, the New lersey Department of Environmental
Protection (NJDEP) began an investigation into possible sources of alleged contamination in a
Millville municipal well, identified as Airport Well No. 3, located several hundred feet
southeast of the outfall of the storm drain into the drainage ditch. Data evidencing alleged
contamination of Airport Well No. 3 is unavailable. The NJDEP identified Aircraft Painting, Inc. and
the adjacent Airwork Corporation as potential sources of contamination. As a result of this
investigation, the owners of Aircraft Painting, Inc pilugged the floor drains and began collecting the

wash waters and paint sludges via a sump pump nto a 4000-gallon steel tank onsite. The NJDEP
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had collected a sample of this paint sludge in June 1982, but because the facility qualified as a small
waste quantity generator, the sample was never analyzed. There is no indication that any

groundwater samples were coliected during the NJDEP investigation.

On August 2, 1988, NUS Corporation Region 2 FIT collected surface water and sediment samples from
the drainage ditch north of the site and an aqueous sample from the solvent wash water storage tank
on site. Groundwater samples were also collected from two municipal wells located at the Millville
Municipal Airport. The analytical results of these samples indicated the presence of
butylbenzlphthalate, bis(2-ethylhexyl) phthalate, 2-methylnaphthalene, phenol, tetrachloroethene,
antimony, cadmium, and lead in the solvent tank as well as the surface water and/or sediment of the
drainage ditch. In addition, tetrachloroethene at a concentration of 15 ppm and cadmium at a
concentration of 6.2 ppm were detected in Airport Well No. 3. Both of these contaminants were
present in the solvent wash water storage tank on site, and therefore may be attributable to the
facility. Because of the close proximity of Airwork Corp., and the possibility that it may be responsible
in some part for the contamination present, it is not possible to positively identify Aircraft Painting as

the source of these contaminants.

Ref. Nos. 1-5, 22, 23, 24
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2.0 SITE INSPECTION NARRATIVE

2.1 EXISTING ANALYTICAL DATA

During a site inspection of the Aircraft Painting facility by the NJDEP in june 1982, a sample was
collected of the paint sludge produced by the paint stripping process. However, because the
company qualified as a small waste quantity generator, the sample was never analyzed. Although
the NJDEP targeted Airport Well No. 3 as allegedly contaminated as of May 1982, there are no data
available evidencing contamination of Airport Well No. 3, prior to the analysis of samples taken

during the August 2, 1988 Region 2 FIT site inspection.
Ref. Nos. 4, 5
2.2 WASTE SOURCE DESCRIPTION

The main waste source on site is a 4000-gallon aboveground steel tank located approximately 50 feet
south of the Aircraft Painting, Inc. hangar along the east property boundary. The tank is used to store
the chlorinated solvent wash waters generated by the paint stripping process. The tank is held in
place by metal brackets underneath it, elevating the tank several inches above the concrete
pavement. There are four 2-inch-diameter openings on the top of the tank which allow for
evaporation of its contents. Because the tank is situated on a slight incline, the south end of the tank
is slightly lower than the north end. There is no liner underneath the tank, nor are there any

containment or diversion structures surrounding it.

Prior to 1983, the wash waters were allowed to enter the floor drains along the east wall of the
hangar, which discharged into the storm drain south of the hangar. The storm drain eventually
empties into a drainage ditch in a wooded area 1200 feet north of the Aircraft Painting, Inc. site.
Based on field observations and information provided by the Millville Engineering Department, at
least a portion of the drainage ditch is concrete-lined. The drainage ditch does not appear on the
topographic map (Millville, N.J. Quadrangle), and there are no obvious migration pathways from the
drainage ditch to a downslope surface water. For these reasons and because the contents of the
drainage ditch may be percolating into the groundwater, the drainage ditch is considered to be a
waste source. The addition of the drainage ditch as a waste source does not significantly increase the

waste quantity.

It was noted during the site inspection that the concrete pavement between the Aircraft Painting, Inc.
hangar and the storm drain was stained a grayish-green color. No sample was collected from the

storm drain, however, as there was an insufficient quantity of water in the drain.

Ref. Nos 2,4,5,6,23,24
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2.3 GROUNDWATER ROUTE

The aquifer of concern is the Kirkwood-Cohansey aquifer system, a designated sole source aquifer,
generally the shallowest source of groundwater throughout most of Cumberland County and the
most important source of water in the county. It is composed primarily of the Kirkwood Formation
and the Cohansey Sand, with locally distributed overlying Pleistocene deposits of the Bridgeton and
Cape May Formations. The Kirkwood-Cohansey aquifer system is a predominantly unconfined
aquifer, and underlies an area of approximately 3000 square miles in the coastal plain of southeast
New Jersey. The lithology of the Kirkwood Formation varies from thick clay beds with interbedded
zones of sand and gravel along the coast to an inland composition of fine to medium sand and silty
sand, with regionally extensive clay beds occurring at the base of the formation. The overlying
Cohansey Sand is coarser-grained than the Kirkwood Formation, and consists of a predominantly
light-colored quartz sand containing minor amounts of pebbly sand, fine- to coarse-grained sand,
silty and clayey sand, and interbedded clay. Some local clay beds within the Cohansey Sand are
relatively thick. Perched water tables and semiconfined conditions may be present locally in the

Kirkwood-Cohansey aquifer system.

Silt, sand, and gravel deposits of the Bridgeton Formation overlie the Cohansey Sand on the flatter
upland areas and basin divides in the northern, central, and northeastern parts of Cumberiand
County. The Millville Municipal Airport is located on a deposit of Bridgeton Formation sediments.
Reported thicknesses of the formation range up to approximately 50 feet. In much of the upland
areas of Cumberland County, the Bridgeton Formation occurs largely above the water table. In these
areas, it serves as a collecting unit for infiltrating recharge from precipitation to the underlying
Kirkwood-Cohansey aquifer. Where the water table is within the Bridgeton Formation, the
formation may yield small amounts of water to shallow domestic wells. The Bridgeton Formation
consists of clayey silt, sand gravel, and thin layers of silty clay, with an estimated permeability of 10°

to 107 centimeters per second.

The older Bridgeton Formation sediments were partially removed by erosion prior to the deposition
of the Cape May Formation. The Cape May Formation consists of alternating layers of sand, clay, and
fine gravel. A belt of Cape May deposits, ranging up to 2.5 miles wide, extends up the Maurice River
Valley through Millville to about the Gloucester County line. The thickness of the Cape May

Formation ranges up to approximately 120 feet in Cumberland County.

The total thickness of the Kirkwood-Cohansey aquifer system in the Millville area is approximately
325 feet, with the base of the unit occurring at an estimated depth of 250 feet below sea level. The
permeability of the Kirkwood-Cohansey aquifer has been reported to be 2,700 galions per day per

square foot, or greater than 107 centimeters per second The depth to groundwater in the vicinity is
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generally less than 30 feet, although local variations occur. Groundwater flow is reported to be in a

west to east direction. Net precipitation for the vicinity is approximately 10 inches per year.

Eight public supply wells located within a 3-mile radius of the Aircraft Painting, inc. site and drawing
from the Kirkwood-Cohansey aquifer serve approximately 24,500 persons in the city of Millville. Six
industrial wells located northeast of the site draw from the Cohansey Sand, the upper water-bearing
unit of the aquifer of concern. Numerous private wells used for domestic supply and irrigation are
also located within 3 miles of the site. Table 1 summarizes the available well data and groundwater
usage information for the public supply and major industrial wells within a 3-mile radius of Aircraft
Painting, Inc. The available well data usage information can be found in References 11 and 12 of this
report. Ascan be seen from this table, the Millville public supply wells Airport No. 1 and Airport No. 3
are the closest wells to the site, located 0.2 mile to the southwest and 0.2 mile to the northeast,
respectively. During the site inspection by NUS Corporation Region 2 FIT on August 2, 1988,
samples were collected from these wells to document the presence or absence of contaminants
attributable to Aircraft Painting, Inc. The samples were collected from taps in the distribution lines
from the well pumps. The analytical results of these samples indicated a value of 15 ppm of
tetrachloroethene and 6.2 ppm of cadmium that might be attributable to the facility, in Airport Well
No. 3 downgradient of the site. No tetrachloroethene was detected in Airport Well No. 1, which is

upgradient of the site. Cadmium was present in Airport Well No. 1 below CRQL limits.

As previously mentioned, an investigation conducted by the NJDEP in 1982 to determine possible
sources of alleged contamination in Airport Well No. 3 identified Aircraft Painting, Inc. as a potential
contributor. However, there is no indication that any groundwater samples were collected during
the NJDEP investigation, and there are no analytical data available evidencing contamination of
Airport Well No. 3, prior to the analysis of samples taken during the August 2, 1988 Region 2 FIT site
inspection. An NJDEP investigator noted during his field investigation that the drainage ditch into
which the storm drain discharges had diminished in size downstream, “indicating that some of the
flow had percolated to the groundwater.” Current waste collection procedures at the Aircraft
Painting, Inc. facility should minimize the potential for groundwater contamination to occur via such
a route, as all wastes generated by the solvent stripping process are pumped into a 4000-gallon steel
tank located on a concrete pavement. The practice of reusing the solvent wash waters and the
evaporation process have maintained the quantity of wastes in the tank to its present volume of less
than one-half full. If, however, spills or site runoff from this or the adjacent Airwork Corp. property
were to enter the storm drain and discharge into the drainage ditch, the potential for groundwater
contamination would be greatly increased, as the underlying geologic materials are highly
permeable. Contaminants potentially attributable to the site already present in the ditch are listed in
Section 4.0 of this report.

Ref. Nos 1,4,5,7-16,21,22,23, 24,25



Table 1

Groundwater Usage
within 3 miles of Aircraft Painting, Inc.
Millville, New Jersey

Owner Distance Well Static Water Level
Identification from Site Direction Depth (feet below Population Acreage
Name Number {miles) from site feet) Aquifer ground surface) Use Served irrigated
City of Millville Airport No. 1 0.2 Southwest 181 Kirkwood-Cohansey 94 Public Supply 24,500* N/A
Millville, N.J. Aisrport No. 2 03 Southeast 147 Kirkwood-Cohansey 64 Public Supply
Airpart No, 3 . 02 Northeast 161 Kirkwood-Cohansey 78 Public Supply
Ware Ave. No. 13 2.1 Northeast 260 Kirkwood-Cahansey Flowing Public Supply
Ware Ave. No. 14 21 Northeast 120 Kirkwood-Cohansey 68 Public Supply
Ware Ave. No. 15 23 Northeast 131 Kirkwood-Cohansey 54 Public Supply
Ware Ave. No. 16 23 Northeast 86 Kirkwood-Cohansey 66 Public Supply
Bridgeton Pike 2.2 Northwest 118 Kirkwood-Cohansey 56 Public Supply
National Can Corp. 1 2.1 Northeast 115 Cohansey 0 Industrial N/A N/A
Miliville, N.J. 2 2.1 Northeast 108 Cohansey 17 Industrial N/A N/A
3 2.2 Northeast 140 Cohansey 20 Industrial N/A N/A
Wheaton Glass 29 Northeast 132 Cohansey Not Reported Industrial N/A N/A
Millville, N.J. 2 30 Northeast 34 Caohansey Not Reported Industrial N/A N/A
3 3.0 Northeast 34 Cohansey Not Reported Industrial N/A N/A
X
*All wells are interconnected and serve a total population of approximately 24,500 2
Z
o
. o

IS-£0-0168-Z0
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2.4 SURFACE WATER ROUTE

The Aircraft Painting, Inc. hangar is located at approximately 75 feet above mean sea level (MSL). The
concrete pavement in front of the hangar slopes southward to a storm drain that crosses the site from
west to east; all runoff from the site is intercepted by this storm drain. Site slope is less than 2
percent. Within a 3-mile radius of the site, there is a general decrease in elevation from

approximately 90 feet MSL at the westernmost radial extent to 10 feet MSL along the Maurice River,

1.85 miles to the east.

There are no potentially affected downslope surface waters. The nearest downslope surface water is
an unnamed stream located 0.8 mile south of the Aircraft Painting, Inc. hangar. All site runoff in the
direction of this stream is intercepted by the storm drain located 300 feet south of the hangar. The
drainage ditch into which the storm drain discharges does not appear on the topographic map
{(Millville, N.J. Quadrangle), and there are no migration pathways from it to a downslope surface
water. For these reasons, and because the contents of the ditch may be percolating into the
groundwater, the drainage ditch is considered to be a potential waste source rather than a surface

water body.

The nearest major surface waters in the area are the Maurice River, located 1.85 miles east of the site,
and Union Lake, located 2.1 miles northeast and upstream from the closest section of the Maurice
River to the site. Union Lake was once used as a source of public water supply, but such use was
abandoned in 1964 because of the inability to satisfactorily treat the water. Other designated uses of
the Maurice River include the maintenance, migration, and propagation of the natural and
established biota; primary and secondary contact recreation; industrial and agricultural water

supply; and any other reasonable uses.

The nearest freshwater wetland is the Buckshutem Swamp 2.1 miles southeast of the site in an area
designated as a state hunting and fishing grounds. There are no coastal wetlands within 2 miies and
no critical habitats of federally listed endangered species within 1 mile of the site. One-year 24-hour

rainfall for the areais 2.5 to 3 inches.
Ref.Nos 1,2,4,12,13,17, 18,19
2.5 AIR ROUTE

During the collection of the downstream sediment sample in the drainage ditch by NUS Corporation
Region 2 FIT on August 2, 1988, readings of more than 10 parts per million (ppm) on the Organic
Vapor Analyzer (OVA) and 7 ppm on the HNu photoionization detector (HNu) were detected in the
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first sample bottle filled for volatile organics analysis. As sampling continued, a strong organic odor
and also a petroleum odor were noted by the samplers. Sampling activities were temporarily halted
so that the samplers could don level B respiratory protection. When sampling resumed, readings of
8.5 ppm on the OVA and 7 ppm on the HNu were detected in the mixing bowl filled with sediments.

A reading of 5 ppm was detected on the OVA in the ambient air at the downstream sample location.

At the upstream sample location, a reading of 2.2 ppm was noted on the OVA during the collection of
the surface water sample. Because the level of detection on the OVA continued to rise, sampling was
again temporarily halted so that the samplers could don the appropriate respiratory protection. Prior
to the collection of the aqueous sample from the solvent wash water storage tank at the Aircraft
Painting, Inc. Site, readings of 20 ppm on the OVA and 3 ppm on the HNu were detected at one of the
openings on the top of the tank. Readings of 75 ppm on the OVA and 1.5 on an explosimeter were
detected from the sample collected into the receiving flask. There were no readings on any of the

instruments in the breathing zone.

The nearest historic landmark is located 2.4 miles northeast of the Aircraft Painting, Inc. facility and is

not within view of the site. There are approximately 25,400 residents within 4 miles of the site.

Volatile and semivolatile contaminants present in the drainage ditch are listed in Section 4.0 of this

report.
Ref. Nos. 2, 4, 20, 26
2.6 ACTUAL HAZARDOUS CONDITIONS

fn May 1982, a representative of the New lersey Department of Environmental Protection (NJDEP)
conducted an investigation at the Millville Municipal Airport in an attempt to determine the source
of alleged contamination in Airport Well No. 3. During the investigation, a gray-green discoloration
of the bottom sediments in the drainage ditch was observed. The same discoloration was observed in
two of the three immediately upstream manholes located along the storm drain which discharges
into the ditch. The inspector also visited the Airwork Corp. and Aircraft Painting, Inc. facilities. At the
latter, he noted that one of the planes in the hangar had been painted with what appeared to be a
primer similar in color to that seen in the manholes and the drainage ditch. The Airwork Corp. facility
included machine shops, assembly shops, plating shops, and testing areas for jet engines. No samples
were collected during the NJDEP investigation in May 1982. Another inspector for the NJDEP visited
the Aircraft Painting, Inc. facility in June 1982, at which time he coilected a sample of the paint
studges generated from the paint removal process The sample was never analyzed, however,
because it was determined that the operation qualified as a small waste quantity generator. A gray-

green discoloration of the concrete pavement in front and downslope of the hangar was noted by
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NUS Corporation Region 2 FIT personnel during the site inspection on August 2, 1988. Actual
hazardous conditions exist at the site in relation to the evidence indicating the possibility of a release
of tetrachloroethene and cadmium from the facility to the groundwater, which is present in Airport
Well No. 3 at concentrations of 15 ppm and 6.2 ppm respectively, according to analytical results of the
groundwater samples collected by NUS Corporation Region 2 FIT on August 2, 1988. A sample was
not collected from the storm drain during the NUS Corporation Region 2 FIT site inspection conducted
on August 2, 1988, as there was an insufficient quantity of water in the drain to allow for such
sampling. However, contamination present in the drainage ditch downstream of the storm drain
would indicate that the storm drain is contaminated. None of these contaminants can be positively
attributed to the site because of the close proximity of Airwork Corp., which may have been
responsible for all or part of the contamination. Although a fire marshal has not certified that the
facility presents a significant threat, the reading of 1.5 on an explosimeter obtained during the NUS
Carporation Region 2 FIT site inspection on August 2, 1988, indicated the potential for a fire or
explosion in relation to the contamination present in the drainage ditch. There are no actual
hazardous conditions pertaining to human or environmental contamination that have been

documented in the following areas of concern:

. Contamination has not been documented either in organisms in a food chain teading
to humans or in organisms directly consumed by humans.

° There have been no documented observed incidents of direct physical contact with
hazardous substances at the facility involving a human being (not including
occupational exposure) or a domestic animal.

° There have been no documented incidents of damage to flora (e.g., stressed
vegetation) or to fauna (e.g., fish kill) that can be attributed to the hazardous
material at the facility.

° There have been no analyses of soil samples showing above-background
contamination that is attributable to the facility.

Ref. Nos. 4, 5, 23, 24
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3.0 MAPS AND PHOTOS

AIRCRAFT PAINTING, INC.
MILLVILLE, NEW JERSEY

Figure 1:  Site Location Map

Figure2: On-Site Sample Location Map

Figure 3:  Off-Site Sample Location Map

Figure 4: Drainage Ditch Sample Location Detail Map
Exhibit A: Photograph Log
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EXHIBIT A
PHOTOGRAPH LOG

AIRCRAFT PAINTING.INC.
MILLVILLE, NEW JERSEY

JULY 19 and AUGUST 2, 1988
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AIRCRAFT PAINTING.INC.

MILLVILLE, NEW JERSEY
JULY 19 and AUGUST 2, 1988
PHOTOGRAPH INDEX

ALL PHOTOGRAPHS TAKEN BY JOANN WAGNER

Photo Number Description Time

1P-9 July 19, 1988 1040
View from the rear towards the front of the Aircraft Painting,

Inc. hangar, showing the east wall along which floor drains are
located.

1P-10 July 19, 1988 . 1043
East wall of the Aircraft Painting Inc. hangar, showing the
location of one of the plugged floor drains (within the darkened

area to the right of the step ladder), approximately 15 to 20
feet from the hangar door.

1P-11 July 19, 1988 1048
Storage tank into which solvent wash waters are pumped, located along
the east side of the site, approximately 50 feet south of the hangar.

1P-13 July 19, 1988 1047
View of the storm drain that extends across the airport property 300
feet south of the Aircraft Painting,Inc. hangar, into which the
floor drains in the hangar once discharged.

1P-10 August 2, 1988 1825
View of the discolored sloping pavement between the Aircraft Painting.
Inc. hangar and the storm drain. Photo was taken while standing at the
storm drain, facing north.

1P-11 August 2, 1988 1825
View along the storm drain, facing east towards the adjacent Airwork
Corp. property. The storm.drain extends across that property also.

1P-14 July 19, 1988 1143
Stan Shulfer and Kurt Fendler conducting reconnaissance
of the $torm drain outfall into the drainage ditch, located in a
wooded area approximately 1200 feet north of the Aircra-t Painting
Inc. hangar and behind the Airport Restaurant and Lounge.

1P-1 August 2, 1988 0905
Kurt Fendler collecting surface water sample NJ88-SW1 from the
downstream sample location in the drainage ditch into which the
storm drain empties.

1P-2 August 2, 1988 1010
Kurt Fendler collecting sediment sample NJ88-SED1 from the same
downstream location as NJ88-SW1.

1P-3 August 2, 1988 1110
Phil Solinski collecting surface water sample NJ88-SW2 from the upstream
sample location in the drainage ditch near the storm drain outfall.



Photo Number

1P-4

1P-5

1P-6

1P-7

1P-8

1P-9
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ATIRCRAFT PAINTING.INC.

MILLVILLE, NEW JERSEY
JULY 19 and AUGUST 2, 1988
PHOTOGRAPH INDEX (CONT)

ALL PHOTOGRAPHS TAKEN BY JOANN WAGNER

Description Time

August 2, 1988 1135
Phil Solinski collecting surface water sample NJ88-SW3 from the

same upstream location in the drainage ditch as NJ88-SW2 (SW3 is the
environmental duplicate of SW2).

August 2, 1988 1138
Kurt Fendler collecting sediment sample NJ88-SED2 from the same
upstream location in the drainage ditch as NJ88-SW2.

August 2, 1988 1140
Kurt Fendler collecting sediment sample NJ88-SED3 from the same
upstream location 1in the drainage ditch as NJ88-SED2 (SED3 is the
environmental duplicate of SED2).

August 2, 1988 1225 .
Chris Casiere collecting downgradient groundwater tap sample NJ88-GW2
from Millville public supply well Airport No. 3.

August 2, 1988 1235
Darrell Soo Hoo collecting upgradient groundwater tap sample NJ88-GW1
from Milletlle public supply well Airport No. 1.

August 2, 1988 1600
Kurt Fendler collecting aqueous sample NJ88-TAl from the solvent wash
water storage tank at the Aircraft Painting,Inc. site.
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AIRCRAFT PAINTING,INC.
MILLVILLE, NEW JERSEY

July 19, 1988 1040
View from the rear towards the front of the Aircraft Painting,Inc.
hangar, showing the east wall along which floor drains are loczted.

July 19, 1988 1043
East wall of the Aircraft Painting,inc. hangar, showing the location

of one of the plugged flqor drains (within_the darkened area to the
right of tne step ladder), approximately 15 to 20 feet from the hangar
door.
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- 1P-11 July 19, 1988

1048
Storage tank into which solvent wash waters are pumped, located along

the east side of the site, approximately 50 feet south of the hangar.

1P-13 July 19, 1988 1047

View of the storm drain that extends across the airport property

300 feet south of the Aircraft Painting.Inc. hangar, into which
the floor drains in the hangar once aischargead.
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AIRCRAFT PAINTING, INC.
MILLVILLE, NEW JERSEY

August 2, 1988 1825

View of the discolored sloping pavement between the Aircraft Painting,
Inc. hangar and the storm drain. Photo was taken while standing at
the storm drain, facing north.

August 2, 1988 1825

View along the storm drain, facing east towards the adjacent Airwork Corp.
property. The storm drain extends across that property also.
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AIRCRAFT PAINTING, INC.
MILLVILLE, NEW JERSEY

July 19, 1988 1143

Stan Shulfer and Kurt Fendler conducting reconnzissance of the

storm crain outfall into the drainage ditch, located in a wooded area
approximately 1200 feet north of the Aircraft Painting, Inc. nhangar
and behind the Airport Restaurant and Lounge.
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AIRCRAFT PAINTING, INC.
MILLVILLE, NEW JERSEY

1P-1 August 2, 1988 0905
Kurt Fendler collecting surface water sample NJ38-SW1 from the

downstream sample location in the drainage ditch into which the
storm drain empties.

1P-2 August 2, -1983 1010
Kurt Fendler collecting sediment sample NJ88-SED1 from the
same downstream location as NJ88-SW1.
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AIRCRAFT PAINTING, INC.
MILLVILLE, NEW JERSEY

1P-5 August 2, 1988 1138

Kurt Fendler collecting sediment sample NJ88-SED2 from the same upstream
location in the drainage ditch as NJ88-SW2.

1P-6 August 2, 1988 1140

Kurt Fendler collecting sediment sample NJ88-SED3 from the same upstream
location in the drainage ditch as NJ88-SED2 (SED3 is the environmental
duplicate of SED2).
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L AIRCRAFT PAINTING, INC.
MILLVILLE, NEW JERSEY

— 1P-7 August 2, 1988 1225

Chris Casiere collecting downgradient groundwater tap sample NJB88-GWZ
from Millville public supply well Airport No. 3.

AIRCRAFT PAINTING, INC.
MILLVILLE, N.J.

TOD # :_02-8805-04
smce S
DATE :__ AUGUST 2, 1988
TIME : pe ) -5

SAMPLE NUMBER : NJB8- (. |

1P-8 August 2, 1988 1235
. Darrell Soo Hoo collecting upgradient groundwater tap sample NJ88-GW1
from Millville public supply well Airport No. 1.
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AIRCRAFT PAINTING, INC.
MILLVILLE, NEW JERSEY

August 2, 1988 1110
Phil Solinski collecting surface water sample NJ88-SW2 from the upstream

02-8910-03-S1
Rev. No. O

sample location in the drainage ditch near the storm drain outfall.

August 2, 1988 1135

Phil Solinski collecting surface water sample NJ88-SW3 from the
same upstream location in the drainage ditch as NJ88-SW2 (SW3 is the

environmental duplicate of SW2).
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AIRCRAFT PAINTING, INC.
MILLVILLE, NEW JERSEY

5 1P-9 August 2, 1988 1600

Kurt Fendler collecting aqueous sample NJ88-TA1l from the solvent wash
water storage tank at the Aircraft Painting. Inc. site.
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4.0 SITE INSPECTION SAMPLE RESULTS

NUS Corp. Region 2 FIT personnel conducted a site inspection of Aircraft Painting Inc. on August 2,
1988, during which aqueous, soil, and sediment samples were collected. The analytical results are
presented in References 23 and 24 of this report. Sample locations are presented in Figures 2, 3, and 4
found in Section 3.0 of this report. These samples were analyzed to determine the presence of Target

Compound List (TCL) substances which may be attributable to the site.

Analyses of groundwater samples indicate the presence of tetrachlor‘oethene at a concentration of 15
ppb and cadmium at a concentration of 6.2 ppm in Airport Well No. 3, downgradient of the site. Both
of these substances may be attributable to the site because of their presence in samples taken from
the solvent storage tank on site and the drainage ditch. The absence of these substances in
quantifiable amounts in Airport Well No. 1, upgradient of the site, further indicates the contaminants
as possibly attributable to the site.

Three surface water and companion sediment samples were collected from the drainage ditch to
document the presence or absence of contaminants in the ditch. Sample numbers NJ88-SW1 and
NJ88-SED1 were taken 8 feet downstream of the end of a concrete embankment along the southeast
side of the ditch. Sample numbers NJ88-SW2, NJ88-SED2, NJ88-SW3 and NJ88-SED3 were taken 10
feet downstream of the outfall of the cement storm drain into the ditch. Because of the nature of the
drainage ditch it was not possible to obtain an upstream sample. in addition, an aqueous sample,
NJ88-TA1, was collected from the storage tank on the Aircraft Painting, Inc. site to determine
whether any contaminants in the drainage ditch, if detected, might be attributable to the Aircraft
Painting facility. Delta - BHC, a pesticide, was present below quantifiable limits in sample NJ88-TA1
and at a concentration of 22 ppb in sample NJ88-SED1. Pesticides detected in the drainage ditch, but
not in the storage tank are as follows: endosulfan | was present below quantifiable limits in sample
NJ88-SED3, 4,4'-DDT was present at a concentration of 410 ppb in sample NJ88-SED2, 4,4'-DDD was
present at a concentration of 170 ppb in sample NJ88-SED3, and gamma chlordane was present at a
concentration of 26 ppb in NJ88-SED3 and below quantifiable limits in NJ88-SED2. Complete
analytical data are in References 23 and 24. Additional analytical results of samples that indicate the
presence of contaminants possibly attributable to the Aircraft Painting facility in the drainage ditch

are listed as follows:



A. Volatile and Semivolatile Organics:

Substance
Butylbenziphthalate

bis(2-Ethylhexyl)phthalate

2-Methyl naphthalene
Phenol

Tetrachloroethene

B. tnorganics:

Substance
Antimony

Cadmium

Lead

E = estimated value
]l =

estimated value, compound present below CRQL but above iDL

Sample No.
NJ88-SED1

NJ88-SED2
NJ88-SED3
NJ88-TA1
NJ88-SW1
NJ88-SED1
NJ88-SED2
NJ88-SED3
NJ88-TA1
NJ88-SED1
NJ88-SED3
NJ88-TA1
NJ88-SED2
NJj88-SED3
NJ88-TA1
NJ88-swWi1
NJ88-sSw2
NJ88-SW3
NJ88-TA1
NJB8-GW2

Sample No.
NJ88-SW1

NJ88-SW3
NJ88-TA1
NJ88-SW1
NJ88-SED1
NJ88-SwW2
NJ88-SW3
NJ88-TA1
NJ88-SW1
NJ88-SED1
NJ88-SED2
NJ88-SED3

Concentration in ppb

71,000 E

J
1100 €

J

J

J

J
10,000 £
3,700 E

J

J

J

J

15

Concentration in ppm

60.9
75
4,630
70.7
5.1
85.4
80.2
1,320 E
155
1,370
243
419

02-8910-03-Si
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5.0 CONCLUSIONS AND RECOMMENDATIONS

Sample analysis indicates contamination of surface water and sediments in an off-site drainage ditch
by volatiles, semivolatiles, inorganics and one pesticide, which may be attributed to the facility.
Airport Well No. 3 is contaminated with concentrations of 15 ppm of tetrachloroethane and 6.2 ppm
of cadmium. Both of these substances may be attributed to the facility because of their presence in
the drainage ditch and waste solvent tank. Because of the close proximity of Airwork Corp., and the
possibility that it may be responsible in some part for the contamination present, it is not possible to
positively identify Aircraft Painting as the source of these contaminants. Groundwater within 3 miles

of the site serves approximately 24,500 people in Millville. For these reasons a Listing Site Inspection

recommended for thissite.
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Preliminary Assessment

Air Craft Painting Inc.
Millville Municipal Air Port
Millville/Cumberland County
New Jersey



Air Craft Painting Inc.
Millville Municipal Air Port
Millville/Cumberland County

New Jersey

Air Craft Painting Inc. is involved in the cleaning
and painting of small aircraft.

Mr. James Iwasz, co-owner of Air Craft Painting Inc.
stated that 3 or 4 aircraft are painted per month. The
process involves spray application of solvent onto the
aircraft body. This causes the paint to coagulate and
the paint eventually drips off onto the floor. The prac-
tice at Air Craft Painting Inc. prior to any D.E.P. in-
vestigation was to scrap up all the paint off the floor
and place it in drums and dispose of the paint into a
garbage dumpster. The floor was then washed down with
water which goes to a drain along the wall and eventually
flows into the storm sewer,

The practice at Air Craft Painting Inc. now is to
store the paint sludges and wash water in 55-gallon drums
inside the building. Swanson's Hauling and Trash Removal
of 2 Edgehill Ave., Millville (327-1052) removes the waste
to the Millville Landfill.

Due to all the steps taken to prevent any further
danger to the environment, a low priority is given to
this site.

Submitted by: Fred Schmitt
Project Manager
NJDEP-HSMA
CERCLA 104 Project
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- POTENTIAL NAZARDOUS WASTE SITE L IDENTWICATION >
o PRELIMINARY ASSESSMENT bl

7 EPA PART 1 - SITE INFORMATION AND ASSESSMENT

1L SITE NAME AND LOCATION

[ v - I ; ..

Air Craft Painting Inc. Millville Municipal Air Port

4 G4 STATL] 04 2P COGE |08 COUNTY orm =

Millville . NJ {08332 | Cumberland

00 COORDIA LATITUOE LONGITUOS

389°31'54" _ 25231'24" . _ Block 631 Lot 23

10 OAECTIONS TO SITE duomny wen maarea: suane rasts outh to High St.Millville take Rte 59
West to Cedarville Rd.Take left hand turn to Bogden Blvd.into Air Portl
R/H turn onto Beacon Ave.to dead end.Site on right.

Ul. RESPONSIBLE PARTIES

01 OWNEA # amsmny szm—s—;m—-
City of Millville
e TR R TS
Millville P.O. Box 609 NJ |08332 609825-7000
07 OPEAATOR 18 svams oo teavert un suwer; 08 87 [ p————1
T LE AR o~ B Tk ™ - [
{0
[73 TYPL OF OWNERGIP rCanes ey
T A PRVATE O 8 FEDERAAL . ——— DC.STATE DO.COUNTY 3 6 MuNCIPAL
Z F.OTHER. — G 3. UNKNOWN

1S it @m oAt Im QNG aTiGN QN S 8 (Zaess & v tia &

- A ACRA 3001 DATERECEIVED ol e O 8 UNCONTROLLED WASTE SITE centis 1000 OATEAECEIVED. L L. O C.NONE

wunim Oay TRAR wQein DAY via
IV.CHARACTERIZATION OF POTENTIAL HAZARD
* Ou;l’:u DATE 6 ‘2 9 8 2 gr;:-“o 8. EPA CONTRACTOR R C. STATE 8 0. OTHMEA CONTAACTOR
") MONTR GAY VRAR O E.LOCAL MEALTHOSAICIL. O F. OTHMER: pree—
CONTRACTOR NAME(D):
G2 SiTE BTATUS iCanes evwy O3 VEARS OF GPIAA TGN

QAAACTVE O 5. WACTIVE T C. UNKNOWN m—‘_azwr— O UNKNOWN

04 DESCAPTION OF SUSSTANCES POSSIBL Y PAESENT, KNOWN, OR ALLAAGED
Solvent containing 58% methylene chloride stripping

08 DESCA® 1100 OF POTENTIAL RAZARD TO ENVIRCIMENT AND/OR POPULATION

Wastewater containing methylene-chloride was washed off the floor and
into the storm sewer.May contaminate storm sewer basin and groundwater.

V. PRICRITY ASSESSMENT

01 PRIOAITY FOA INSPECTION iIChuss e, £ Agh & SHELD & GRISISR SUMEING FUN § © Wagie ang Pan § - On - -
C A rGH C 8. MEDUM +, A C.Low G 0. NOng —
ASOMIEN Far e SreeDity) - e Sap Y-~y ¥ ¥ _ X 7 ___J
VL INFORMATION AVAILABLE FAOM
o\‘c'omFA 03 OF inguneprgans saany 03 TELEPWONE NUMBEA
Jge 5 609292-187}
04 PRASON FOR ASSESSmENT [ Y 08 OAGANLAT dutn 07 TRASPHONE ostart
- g . 1.2.85

EPAFOAM 2070-12(7-0V)

R R A X R . 4B ARG ow ot mme e



SEPA’

POTENTIAL HAZARDOUS WASTE SITE L IDENTIPICA TION
PRELIMINARY ASSESSMENT Srsiaftjeasm
PART 2- WASTE INFORMATION

. WASTE STATES, QUANTITIES, AMD CHARACTENISTICS

FIN

1 PHYSIEAL $TATES «wen @ mm et u'ﬁ GUANTITY AT OITR 03 waASTE mﬂu Chass o B @O
{Eetieey ¢ IR QuETERS
LI A SOLD Q6. sunay s 00 ety O a 10MC U € oumt U1 relre.¥ VOLATAE
()8 POWDEA. PugS X ¢ LOWD TOMS e 11 8. connoavg L MPECTIOME - J L1M00VE
L C. uoad w0 GAl LG AMDOACTM (G Fuaeeaid 3 u. RACTVE
Ut YARDS GO PEASSTRNT L m QeaTARLE = o NCOMPATELE
5 0. OTEA 5 - it NOT PP CalL
e NO OF DAUME
. WASTE TYPE
CATEGONY SUBSTANCE hamd 01 GAOSS AMOUNT 02 UNIT OF MEABUAE] 03 COMMENTS
Sy SLUOGE
ouw OLY WASTE
SO SOLVENTS 5 Gals Wastewater w/methylene
PSD PESTICIOES chloride
oce OTHEA ORGANIC CHEMCALS
e INORGANIC CHEMICALS
ACD ACIOS
[T BASES Attachment A
wmES MEAVY METALS :
1Y. HAZAROOUS SUBSTANCES 100 acsentn 1o aser votuarsr ss CAS Rusmtory
0% CATEGORY 02 SUBSTANCE Nast 03 CAS MUMBER 06 STORAGS DISPOSAL METHOD 08 CONCENTAATION W
SOL | Methylene chloride Drum 58 % by wt
| (Stripping solvent)
T D T T
V. FEEDSTOCKS (1ee aossann ur Cas5 mmpnn)
CATEGOAY 01 FLEDSTOCK NaME 02 CAS NUMBER cargaony 01 PREOSTOCK Nam 02 CAS NMumaEA
FOS FOS
Fos FOS
FOS F0S
FO3 i FUS

Vi. SOURCES OF INFOAMATION iCin twotsss ivimverntan. 0 y.. 100m oo, 1endiis sntven 12000 }

Hazardous Waste Investigation 6/29/82

Attachment A

SPAFOAM 207012 (7-80)

p—
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a POTENTIAL HAZARDOUS WASTE SITE L DENTIFICA iOw
\-,EPA PRELIMINARY ASSESSMENT 01 STATI[ @2 T maaagh
PART 3+ DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS
L HAZARDOUS CONDITIONS AND INCIDENTS
01 & A. GAOUNDWATER CONTAMEINATION 02 5 OBSEAVED (DATE. ) O POTENTIAL X ALEGAD

03 POPULATION ROTENTIALLY AFFECTED: 04 NAARATIVE DESCRPTION
Millville Municipal Well #3 contaminated - Joseph Dougliass memo 5/20/8

Attachment 8

03 AABA POTENTIALLY AFFECTED:

Os NAARATIVE DESCRPTION

Ot (X8 SURFACE WATER CONTAMINATION 02 U OBSEAVED i0ATE. } % POTENTIAL o ALLEGED
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DLICAPTION
Receiving water basin's wastewater flow to storm sewer drains.
01 1, C CONTAMINATION OF AR 02 C OBSERAVED (DATE } < POTENTIAL C ALLEGED
03 POPULATION POTENTIALLY AFFECTED. 08 NARAATIVE DESCAPTION
01 11 0 FIAR/EXM OSIVE CONDITIONS 02 C OSSEAVED (OATE. ) O POTENTWL O ALEGED
03 POPULATION POTENTIALLY AFFECTED: . 04 NAARATIVE DESCAPTION
C3 POPULATION SCTENTIALLY AFSECTED 04 NARRATIVE DESCAPTION ) D
01 X P CONTAMINATION OF SOL 02 O OBSEAVED (DATE: } M POTENTAL O ALLEGED

Wastewater out of buTTding thru floor drains may reach ground surface.

01 XG DRINIUNG WA TER CONTAMINATION
03 POPULATION POTENTIALLY AFFECTED.

02 () OBSEAVED (DATE
04 NARRATIVE OESCAIPTION

}

3 POTENTAL O ALEGED

Groundwater may be contaminated.Millville Municipal Well #3 is
allegedly contaminated.(No analysis)

03 POPULATION POTENTIALLY AFFECTED:

04 NARRATIVE DESCAPTION

01 0 n WORKER EXPOSURE/ANJURY 02 O O8SEAVED (DATE. ) G POTENTIAL 3 AULEGED
03 WORKEARS POTENTIALLY APPRCTED: Od NARRATIVE DESCAPTION
01 .41 POPULATION EXPOSURENNJURY 02 (s OBSEAVED (DATE ) S POTENTIAL < ALLEGED

EPAFQAM 3070-12(7-8))
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a " POTENTIAL HAZARDOUS WASTE SITE L IDENTIFICA NOW
EPA PRELIMINARY ASSESSMENT TRATE[GE T8 e
PAAT 3 - DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS

L MAZAADOUS CONDITIONS AND INCIDENTS cannse :

01 Q J. DAMAGE TO MLOAA 02 C OROSAVED (0ATE: POTENTAL
04 NAMAATIVE DESCPTION ' ) Q O ALLSQSD
01 = X DAMAGE TO FAUNA 02 C QBSAAVED (DATE. ) C POTENTAL C ALlGED

04 NAAAATIVE DESCAPTION meass asney o apvaes

1 01 T L CONTAMINATION OF FO0O0 ChAN 02 O OSSEAVED (OATE. } < POTENTWAL O ALLEGED
04 NARAATIVE DESCAPTION
[ 01 0 M UNSTABLE CONTARMENT OF WASTES caxoesssrvep oant _0/cJ/Jd CroteNTa, 0 ALEOSD

\ o:wmnoumvvm’?& 08 NARRATIVE DESCAFTION .
The floor is wa§hed down with water after paint sludges are picked up
& goes to a drain along the wall and eventually flows into the storm s

{0V C N DAMAGE TO OBFSITE PROPERTY 02 O OBSEAVED (DATE. ) 1 POTENTAL 0O ALEGED
" 04 NAARATIVE CESCAPTION

01 0 O CONTAMINATION OF SEWERS. STOAM DRAINS. WWTPs 02 O OSSERVED (DATE
04 NAARATIVE DESCIVPTION

. 01 T P LLEGAL/UNAUTHOAZED DUMPING 02 O OBSEAVED (DATE:

) Q POTENTAL Q ALLEGED
NARRATIVE DESCAWTION

'Y

0S DESCNATION OF ANY OTHER XNOWN, POTENTIAL, OR ALLEGED HAZARDS

4L TOTAL POPULATION POTENTIALLY APFECTED: —

V. COMMENTS

V. SOUACES OF INFORMATION (Coo sooanm romranses. ¢ § . asin Mst 1000 Shwes. Seomne)

Hazardous Waste Investigation form dated 6/29/82 - William Lowry
Attachment A
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hnwARDOUS WASTE INVESTIGATION HV/EF (617
3

Inspector: william Lowry Date: 6/29/82
Iocation: Aircraft Painting Inc.

St: Millville Municipal Property owner: cjty of Millville
Airport
Town: Millville

County: Cumberland

Lot: 23 Block: 631
Origin of Complaint: Joseph Douglas, DWR (2-1871).

Complaint: Company is disposing of paint sludges into trash dumpster.

Findings:

On the above date, this inspector met with Mr. Jim Iwasz, co-owner of Aircraft
Painting Inc. Mr. Iwasz explained that his company is involved with stripping and
repainting airplanes. '

Process ’ .

Mr. Iwasz stated that 3 or 4 planes per monthare repainted. The process involves
spray application of solvent onto the airplane body. This causes the paint to coagulate
and the paint eventually drips off onto the floor. These paint sludges prior to initial
DEP investigations, had been scraped up and placed into a drum and disposed of into the
garbage dumpster. The floor is then washed down with water which goes to a drain along
the wall and eventually flows into the storm sewer.

Since the initial investigation by J. Douglass, DWR, Aircraft Painting is now
storing the paint sludges and wash water in 55 gallon drums inside the building. The
stripping solvent used is 58% methalene chloride base manufactured by B & B Chemical Co.
Inc. Miami, Fla.

At time of this inspection, five, 55 gallon drums of wash water have been accumu-
lated. The paint sludges are also placed into a drum. Approximately % drum of paint
sludges are currently stored on site. Mr. Iwasz estimates that one, 55 gallon drum of
paint sludges will be generated every six months.

Waste Streams

Mr. Iwasz indicated that his trash is taken to the Milleville Landfill by Swanson's
Hauling and Trash Removal, 2 Edgehill Ave., Millville (327-1052).

A seal has been placed on the manhole to the storm sewer per the DWR order and a
suMp pump is currently being used to pump the wash water into drums. The DWR order
alsorequired that Aircraft Painting Inc. install and operate a pretreatment system for
wash watéer prior to discharge to the Milleville WWIP. Mr. Iwasz stated that Pollution
Abatement Consultants (PAC) has been contacted to design a treatment system suitable to
meet Milleville WWIP standards.

Mr. Iwasz has also contacted Grave Resources Inc. to dispose of the drummed wash
water and paint sludges. To date, no final arrangements have been made for disposal q
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the accumulated wash water. Once the treatment system is installed, no wash water will

accumilate on site, 3

This inspector informed Mr. Iwasz that his company would have to obtain an EPA ID
number gpder generator status if analysis reveals that the wash water and paint sludges
are in fact a hazardous waste.

Photos and samples

One sample of the % drum of paint sludges was obtained using a plastic scoop. This
sample was assigned DEP #BL041.

No photos were taken.

wWilliam V'S
Env. Spec.
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Files through Messrs, Hamilton and Miller ?

FROM

Joseph Douglass )«\\\k&/—- paTE Mey 20, 1982

SUBJECT

Eeld investigation of Org'a.mc Contamination in Millville Municipal

Well #3

On May 6, 1982, a field investigation was conducted by this writer
in an attempt to determine the source of the contamination of Millville
municipal well #3 (see attached materials),

Mr, Frank DeMaris of the Cumberland County Health Department accompanied
me through most of the.investigation, We.arrived at the Millville
Water Plant at 11:00 a.m. where we met Mr, Jack Harris, licensed

water plant operator, and Mr, Sumer Lippincott, Ccmmssmner of

Public Affairs, The events of March 29 and 30, 1982, were discussed

in detail and two significant findings were made:

1; Well #3 had been out of service for approximately eight
months prior to the sampling of March 30, 1982, which. indicated
that the well was contaminated with volatile organics,

2. Vell #3 was only run for approximately two minutes prior to
' sampling on March 30, 1982,

I later asked Millville's sewage treatment plant operator Bob Engles
if he had observed significant quantities of solvents entering his
plant from the sanitary collection system, He said he had not,

At 1: 00 p.m., Mr DeMaris and I, accompanied by two Millville City
employees, went to the ditch whlch receives the discharge from a storm
sewer dralrung a portion of the Millville airport. The bottam of the
ditch had a gray-green coloring, which dissipated downstream, The
flow coming from the storm sewer was clear, with no trace of odor or
contamination, Approximately 4 mile downstream a green film was
found on the surface of the water, This film had a slight odor of
organic solvent, as was confirmed by all present, The ditch had
gradually dw:.ndied in size as we walked downstream,. indicating that
sane of the flow had percolated to the ground water. We did not fol-
low the ditch to the end as the ground becamemarshy and the under-
brush thick, We walked back upstream and opened the closet manhole

iz th-\ A mrmiinas Am Slaa Ad malA s wa S e MR &Y gy rote Cl:::-:' :\_:d

there was a green coloring to the concrete beneath the water level in
the line, We later found that the green coloring was also present

at the second manhole upflow, but definitely not at the third and upper-
most manhole in the line,
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At 1:30 p.m., we met Mr, Chris Andrews, of Airwork Inc,, Mr. Andrews
gave us a tour of the facility, which included machine shops, assembly
sshops, plating shops, and testing areas for jet engines, The plant
area is completely paved and stormmater enters the storm sewer in question
via several drains, The facility is served by a sanitary sewer line
from the Millville STP for disposal of domestic wastewater, Many

55 gallon steel drums were observed in and around the facility, which
contained solvents, degreasers, lubricants, etc, For the most part,
these drums were kept in a satisfactory manner, Approximately

fifteen drums were observed next to the uppermost manhole ot the storm
sewer line in question, The labels on these drums indicated that they
contained a product called Borzin, made by the Turco Chemical Campany.
The ingredients were listed on the labels as chlorinated hydrocarbons,
Mr, Andrews said that Borzin is an additive for degreasing solutions,
and that these drums contained used solvent ready for disposal. He
told me that all hazardous wastes generated by Airwork are disposed

of by Grave Rescuzcez Ire,, 2d rroper manifesting procedures are taken,
However, the Borzin drums must be considered as a possible source of
the organic contaminants found March 29 and 30,

At 2:45 p.m., I went unaccampenied to Aircraft Painting Incs, located

in an old hanger which is served by the storm sewer line in question.,

I met Jim Iwasz, co-owner of the business, who explained to me the
process for stripping and painting aircraft, He said that approximately
three planes per month are stripped and repainted,and that 18-20 gallons

of solvent are used in stripping the paint from an average sized plane, 60 20 end

The solvent is directly applied to the plane by sprayguns, and the paint
soon coagulates and falls off the plane inglobs., One of the planes

in the hanger had recently been sprayed with the solvent, and the paint
appeared to be running down its sides, Another plane in the hanger

had recently been painted with what appeared to be a green primer,

whose color was very similar to that of the film found in the ditch

and in the manholes of the storm sewer line, The concrete floor of the
hanger is cleaned first by squeegee and the material collected is
placed in a drum, then disposed of with the other trash, Paint and
solvent residues are then washed off the concrete floor into a channel
along the wall of the hanger which drains through two connections to
the storm sewer in question, The only solvent used by Aircraft Painting
Inc., is manufactured by the B&B Chemical Co,, Inc., of Hialeah, Florida,
The company lists the ingredients of this solvent as being 58% chlorinated
sclvent and 5% nitrogen campound. Mr, Iwasz told me that B&B has
assured him that their product is envirommentally saie, although various
humn toxicity data is included on the material safety data sheet
provided by the campany, I described the NJPDES program to Mr. Iwasz,
and told him that a NJPDES permit is required for the discharge of
process wastewater generated by Aircraft Painting Inc, I told Mr,

Iwasz that I would contact him as soon as I consulted with superiors

to determine the actfon that the Division would take in this matter,

Based strictly on the observations made this day, it is this writer's
‘opinion that Aircraft Painting Inc. is the major contributor of both
organic solvent and paint residues to the storm sewer in question,
However, without detailed chemical analyses of the contents of all
drums observed at both facilities, it is impossible to scientifically
determine which facility, if either, is responsible for the contamin-

ation of Millville municipal well #3,
FoR-.R
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Btate of New Jersey

DEPARTMENT OF ENVIRONMENTAL PROTECTION 4

DIVISION OF WATER RESOURCES -
P O. BOX CN 029
TRENTON. NEW JERSEY 08628

AnnoL:mi::;:FuAN MAYI 7 ‘1532

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

aAliciait FPalnting, Ine,
Millville Mum.cipal Airport
Millville, New Jersey 08732

Attention: Mr, J, Iwasz

Re: Discharge of Process Wastewaters
Millville, Cumberland County ‘

Dear Mr, Iwasz:

A pollution investigation was conducted by this ofrice at the Millville
Airport on May 6, 1282, This investigation was made necessary by the
recent discovery of volatile organic contamination in the airport's
stormvater sewer system and nearby Millville City well #3,

During this investigation, it was found that the process wastewater
from Aircraft Painting, Inc, is discharged to the stormwater sewer
system in question,. This method of wastewater disposal is governed
by the Regulations Concerning the New Jersey Pollutant Discharge
Elimination System (NJPDES), N.J.A.C. 7:14A-1 et seq., which state,
"No person shall discharge any pollutant except in con.formi y with'a
valid NJPDES permit,' Violators of these regulations are subject

to penalties of $5, 000 per violation and $5C0 per day of continued
violation.

Aircraft Painting, Inc, is hereby directed as follows:

1. Immediately cease all discharges of process wastewater to the floor
drains which lead to the airport's stormwater  sewer system,

2, Within fourteen (14) days of the date of receipt of this Directive,
~- submit to this office a complete list of the chemical components
B of the solvent manufactured by the B & B Chemical Company which is
uvsed by Aircraft Pdinting, Inc, to strip the paint from aircraft,

New Jersey Is An Equal Opportunity Employer



Aircraft Painting, Inc.
Page 2  j

3. Within fourteen (14) dAys of the date of receipt of this
Directive, submit to this office the proposed method by which
the process wastewater generated by your facility shall be
disposed of.

Notice is hereby given that failure to camply with this Directive
will result in further enforcement action by this office, including

the imposition of monetary penalties. Therefore, kindly devote
your full attention to this matter.

If you have any questions, please contact this writer at
(609) 292-1871.

Very truly vours.

e

Joseph Douglass

Envirormental Specialist ’
Region VI ‘

Enforcement & Regulatory Services Elenent

EZ3 :G9

cc: Cumberland County Health Department
Sumer N. Lippincott
Jack Harris, Licensed Operator
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HBV/EF 06-17
,,,,, ME MO C NEW JERSEY STATE DEPARTMENT Oj&IHONMENTAL PROTECTION
) PY
T0 File thru Dave Pottsé(p
FROM __ yilliam Lowry DATE _ 10/12/82

. SUBJECT 6/29/82 Aircraft Painting investigation recommendations and comments.

. 1. The sample obtained is representative of what had been previously disposed of in
" the trash dumpster and taken to the Millville Landfill.

2. Aircraft Painting has ceased improper disposal of paint sludges and the floor wash
water and is working on setting up proper disposal techniques,

3. Since accumulation of wash water is a temporary measure and the amount of paint
sludges is reported to be one, 55 gallon drum/6 months, this facility should be treated
as a small quantity generator.

Env, Spec.
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i MeeION: ez U. 9. ENVIROMMENTAL PROTECTION ABENCY PASE: 1,088
OFFICE OF EYERGENCY AND REMEDIAL NESPONSE RUN OATE: 84704704
DATA BASE UPDATED 084/06/04 RUN TINE: 23:83:852
T.) - ENNIS  TURNAROLID DOCUMENY

SIVE DATA EPA ID NO.: NJDO%ES4229 ;MEET o8
“nenuosen ’

(ACTION 1 #_® - FOR DATA ENTRY USE ONLY)

SF I0: 8__nn__ww__w SITE MAME: AIRCRAFY PAINTING W0UNCE: R SOURCE COUNYS:
w_nn_» STREET: MILLVILLE ARPT (BEACON AVE) CONS. BIST: o2 MOTES [
NATL PRIORITY: W CITYs nILLvVILLE st N ZIP: 98382~ 14 1% 1 ]
WRS: w " CNTY NANME: CUISERLAND CMTY CODE: 611 L] [
MRS DATE (YV/I): w___/___® QLATITUDE: IV/EVSA .8 LONGI TUDE : ors/ee/10.9 ConrosITE: ¢
NESPONIE TERMINATION (CHECK ONE IF APPLICABLE): PENDING #__® NO FURTWER ACTION =__» OTHER: [ ]

ENF. DISP. (CHECK ANY THAT APPLY)I: NO VIADLE NESP. PARTY &_ w» VOL. RESP. o _ » ENF. M. & _» COBY NECOV. »__n

NP0 NANE: ® " RIPO PHONE; & - ~ « PEB. FAC. (YN N NON-SETE: = _ o

MIA: 8760 USES NTDRO. UNTT: 82040206 nee. Fivls o % ACe. FIDR: & _ @
SITE BESCRIPTION: & »

" -
. -
[} (]
(ACTION - FOR OATE (YYNM81)  BATE (YY) - - - - ~-COMDUCTES BV ~ - - -
DATA ENTRY USE ONLY) EVENT TYPE STARTED COrIPLEYED EPA  STATE RESP/PARIY OTNER  COWTS
o SITE DISCOVERY 130} “_/_»
w_n PRELININARY ASSESHENT (PA) .__/_ " “__/ = w_a a_s
e SITE IMVESTIGATION (S1) "_ys_» o“_/__w “_n o_u
n__» REMEDIAL ACTION (RO} .__/ _» «__/ = “n w_a "_. .__» .
»_. REMOVAL ACTION (V) n__/ " .__/ = “_e o_w ._o o_. a_ b
a_m ENFORCENENT INVESTIGATION (EX) o__/_ _ ® o/ __» a_s u_n a_n
"_w ADNINISTRATIVE ORRER (AO) o__/ . ./ _w w_e a_e ._n
. ADICIAL ACTION (JA) .“_/_ = ._/_n w_e w_na o_n
-~
[Y) U. 3. ENVIROMENTAL PROTECTION ASENCY PABE: 1.826
OFFICE OF CHERSENCY AND REMEBIAL RESPONSE MM BATE: DA/OM/NN
GATA GASE UFDATED 84/08/04 "N TDE: e3 NSt

T.1 - ERMIS TURNMARGAMD DOCUMENT
EPA ID NO.: NHJOO9OSALZY SHEET o2
NAME:  ATRCRAFY PAINTING
A ALIAS LOCATION DATA

CACTION #__® - FOR DATA ENTRY USE ONLY)

W.; «__ 8  ALTAS NAIR: @ .. w  soumce; w #
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wecion: o2 U. 3. ENVIROMENTAL PROTECTION AGENCY PAGE: 1,826
® OFFICE OF EMERGENCY AND REMEDIAL RESPONSE RUN DATE: 84/06/04
DATA BASE UPDATED 84/06/04 RUN VIME: 25:13:52
T.1 - ERRES TURNAROWHD DOCUHENT
® EPA ID ND.: NJD0%:854229 SHEET 02
sITE NAME:  AIRCRAFT PAINTING
® ALIAS AND ALIAS LOCATION DATA -
WALIAS®  (ACTION ®__% - FOR DATA ENTRY USE ONLY)
® SEQ. MD.: ®_%  ALIAS NAME: » % SOURCE: #_w
® “ALIAS LOCATION® (ACTION #__w - FOR DATA ENTRY USE ONLY)
CONTIGUOUS PORTION OF SIVE: w_a
® STREEY: " ®  CONG. DIST.: w__w
(244 £ L » ST: w__w 2IP: = - .
() CHTY NAME: » ®  CNTY CODE: ®___ «
WAV: ®__/_ /. ® \ONG.: ®__/__/_ . W SHSA: w____® USGS NYORO. UNIT: @ "
, ®
WALIASS  (ACTION ®__w - FOR DATA ENTRY USE ONLY)
® SEQ. ND.: ®__»  ALIAS NAME: » " SOURCE: ®_n
@ “ALIAS LOCATION® (ACTION »__% - FOR DATA ENTRY USE ONLY)
CONTIGUOUS PORTION OF SIVE: »__w
o STREET: . "  COMG. DIST.: =__ @
cIvY: L) L] ST: =»__ =« IiP: = - =
o CNTY NAE: » % CMIY CODE: w___®
- WT: »__/_ /. @ ONG.: ™ ___/ /_ . % SHSA: w___ & USGS NYDRO. UNIV: & .
o
o
I
AEGION: 82 U. 3. ENVIROMIENTAL PROTECYION AGENCY PAGE:  1.827
OFFICE OF EMERGENCY AND AEMEDIAL RESPONSE WUN DATE: 84/06/04
DATA BASE UPDATED 84/06/84 RUM TINE: 23:13:52
V.1 - EARIS TURNAROUND DOCUHENT
EPA ID NO.: MNJO996854229 MEET o3
SITE MAME:  AIRCRAFT PAINTING
SITE COMMENTS
sgnuaNaRENANS
(ACTION - FOm COMMENT
DATA ENTRY USE ONLY) NUHBER  COMMENT
"__» L] - LJ L]




RECION: 02 U. S. EMVIROMIENTAL PROTECTION AGENCY PAGE: 1,827
OFFICE OF EMERGENCY AND RENEDIAL RESPONSE RUN DATE: 84/006/04
DATA BASE UPDATED 64/06/04 RUN TIME: 23:13:52

T.1 ~ EAMIS TURMAROUID DOCUMENT

EPA ID NO.: NJDO9834229 SHEET o3

SITE MAME: AIRCRAFT PAINTING

SITE COMMENTS *
RANBRNARRNNNY
(ACTION - FOR COMMENT
DATA ENTRY USE ONLY) NRBER  COMIENT

L] - » - -
._. I___- L) -
"_w .___ = L L]
LR | I___I » -
LR .___. L) -
a » .__l - -
L N ] .__I L] -
“_=« - - » -
-_» I__l » L]
"_w C__I L) "
"_w L) L] L] L]
"_a L L] L] L]
"_a .__I » L]
. = L] » L L]
._n ._I - »
I__I I__. - L]
LN I___. L] L]
"n_n - L] L] L]
® = - - L] -
"_n L] L] - -
. = i__l L) L]
" =» L] L] » -

REGION: 02 U. S. ENVIROHMMENTAL PROTECTION AGENCY PAGE: 1.820

OFFICE OF ENMERGENCY AND REMEDIAL RESPONSE N BATE; 84/06/0¢
DATA GASE UPDATED 84/06/04 WM TINE; 23:03:8p
V.l - ERNIS TURNAROUD DOCUNENT
€PA 10 ND.: NJOSPGBSA229 SHEET o4
SIVE MAME:  AIRCRAFT PAINTING
WEGIONAL ENTRIES
SRARNuURSRENANEN
DESCRIPTION- -~ -~ ~omc e oo mcmmammw e e e mmmammm e mmmemma—eammmweeame e —m e
CACTION - FOR EMTRY e DATEL DATEZ DATES
TA ENTRY USE ONLY)  CODE LYY/18/00) (YYARL00)  (VTARVDBD
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KEGION: 02

SITE NAME:  AIRCHAFY PAINTIVG

REGIONAL ENTRIES
SuusNaERRNARRRDR

(ACTION - FOR ENTRY
DATA ENTRY USE ONLY) Coot

|
|

ooo’"ooooo.

U. $. ENVIRONENTAL PROTECTION AGENCY
QFFICE OF ENMERGENCY AND REMEDIAL WESPONSE
DATA BASE UPFDATED 84/06/04
T.1 - ERRIS TURMAROWAD DOCUMENT

PAGE: 1.028
RUN DATE: 84/04/04
RUN TINE: 23:03:52

EPA ID NO.: NJO#%%054229 SHEET o4
DESCRIPTION--
DATEL DATE2 OATES FREE FIELD
LYYV 1YY ANM00) LYY /r81/00)
L] ]
L) aw__/ J_ we__/_ /) ww__/ / = ]
- [
- wea__/ 2/ wew__/ /[ _waw__/_ / w= "
» L]
D) we__/ J_ _ew__/_ t mw__/_ /[ w=. "
[} L]
" we_/_ 7 _ww_/ 7 @aw_J_ 7 ww .
L] L]
[} we__/ /_ we__/_ [/ wme__/ / ea= L]
[] L]
- me__/_ / ww__/ [/ mw__/ / & L]
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FQrmatlon, and the basal clay of the Kirkwood Formatidﬁ. The
Vincentown Formation functions as an aquifer within 3 to 10 miles
downdip of its outcrop area. In areas farther downdip the
Vipﬁentown Formation functions as a confining bed. The Piney
Point aquifer is laterally persistent from the southern New Jersey
Coastgl Plain northward into parts of Burlington and Ocean
Countlgs. The Atlantic City 800-foot sand of the Kirkwood
Formation can be recognized in the subsurface along coastal areas
of Cape May, Atlantic, and southern Ocean Counties, but inland
only as far west as the extent of the overlying confining bed. In
areas west of the extent of the overlying confining bed, the
Kirkwood Formation is in hydraulic connection with the overlying

Cohansey Sand and younger surficial deposits and functions as an
unconfined aquifer. :

INTRODUCTION

Purpose and Scope

This report is the product of an intensive study of New
Jersey Coastal Plain borehole geophysical data made, in part, to
develop a hydrogeologic framework for use in the U.S. Geological
Survey's Northern Atlantic Coastal Plain Regional Aquifer System
Analysis (RASA) project. A 10-layer ground-water flow model of the
New Jersey Coastal Plain aquifer system was constructed based on
the information presented in this report. The same information
forms part of the basis of the hydrogeologic framework for a
10-layer regional flow model of the northern Atlantic Coastal
Plain from Long Island to North Carolina. Correlation of
stratigraphic units in the various states of the Northern Atlantic
Coastal Plain is shown in table 1.

The purpose of this report is to define, on a regional
basis, the subsurface occurrence and configuration of hydro-
geologic units (aquifers and confining beds) in the New Jersey
part of the Atlantic Coastal Plain. This multilayer system 1is
shown in a series of structure contour maps, isopach maps, and
hydrogeologic sections based primarily on the interpretation of
geophysical logs. Past efforts to understand the hydrology of the
Coastal Plain's ground-water resources have been limited by the
lack of a regional hydrogeologic framework. Documentation of the
occurrence and geometry of the major aquifers and confining beds
provides a firmer basis for more realistic water-management
decisions.

Location and Extent

The New Jersey Coastal Plain extends from Delaware Bay in
the southwest to Raritan Bay in the northeast, and from the Fall
Line in the west to the Atlantic Ocean in the east (fig. 1). It
is approximately 4,200 mi? and is part of the larger Atlantic
Coastal Plain that extends from Florida to Newfoundland and
eastward to the edge of the Continental Shelf. The area of study
includes all of Monmouth, Burlington, Ocean, Camden, Gloucester,
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Table 1.--Generalized stratigraphic-correlation

Northern Atlantic Coastal Plain.

chart of the

ERA SYSTEM SERIES NORTH CAROLINA VIRGINIA MARYLAND DELAWARE NEW JERSEY NEW YORK
¢ ¥ i lipper Pleistocene
Unnased Undi fferentiated Undi fferentiated Undifferentiated ape May Formation deposits
Quaternary |Pleistocene deposits depostts deposits Und) fterent jated Gardners Clay
depostits Jameco Gravel
Chowan River Fa Chovan River Fm Undifferentiated / Mannetfo Gravel
Pliocene Yorktown Formation o | Yorktown Formecion | Yorktown Formation deposits / (Pliocene?)
»
[ a4
Pungo River Formstion] & o] Eastover Formation i E.uov‘er :;:::::;:‘ N S Pensauken Formation /
238 s F . § gformatio F . C P Group Bridgeton Formstlion
wfSt. Marys Formation}] & St. Marys Formation Cohansey Sand
Hiocene Belgrade Formation &0 Choptank Foreation é Choptank Formation undivided Kirkwood Formation
Calvert Formstion Calvert Formation
- /4 /‘ /
] Teritary |Oligocene River Bend Formation Unnamed //[/////// ///////// // /////77{ //
] Chickghominy Formstion
.
o Piney Point Formation Piney Point Formation Piney Point Formation Piney Point Formation
Eocene Castle Hayae Formatio]  Nanjemoy Forastion Nanjemoy Formation Nanjemoy Formation Shark River Formatton
jHanasquan Foraation
Ll
Marlboro Clay - s .
Aquia Formation Aquia Formation H tnceatown Formation] S 3Ivincentown Formattod
v (-3
Paleocene Beaufort Formation Brightaeat formation Brightsest Formation Eg Hornerstown Fm 2 O{mornerstoun Sand
<
Severn Formation Severn Formation % e Tinton Sand
§ § Red Bank Sand Monmouth Group
Navesink Formation
Peed t [C]
eedee Formetion Mount Laurel Sand § Mount Laurel Sand
Upper
Cretaceous Black Creek Mattaponi Formation Wenonah Formatton
Format jon Matavan Formation Marshalltoun Formastion « Harshalliown Pm
Englishtown Formation ; Fnglishtown Fm Matawan Group
Woodbury Clay s § Woodbury Clay
. Cretaceous Hiddendorf Formation Merchantville Formstion g" l?rchnntvljj: Fm o
’g Magothy Formation Magothy Formetion Magothy Formation Magothy Formation
: Cape Fear
e Formation Clay member
i Rarftan Formatiui. :‘““" I.Io;d Sand
. ormat fon member
v Patspaco Formation u Patapsco Formation /
Lower g ! g
Cretaceous Unnamed 5 Zg Arundel Formsation Potomac Group Potomac Cruup
& 9 patuxent Formation | & ©|patuxent Formation
Jurassic (?) Upper / / /
Jurassic(?) Unnamed

modi fied from Me

teler, 1980, f1g &
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Salem, Atlantic, Cumberland, and Cape May Counties, and parts of
Middlesex and Mercer Counties.
$

Previous Investigations

Subsurface stratigraphic relationships within the Coastal
Plain of New Jersey have been documented in a number of previous
studies. Richards (1945) presented a series of geologic cross
sections outlining the subsurface stratigraphy of the Atlantic
Coastal Plain. Richards and others (1962) produced generalized
structure contour maps of geologic units of the New Jersey Coastal
Plain. Detailed Cretaceous subsurface stratigraphy has been
delineated by Perry and others (1975) and Petters- (1976). Brown,
Miller, and Swain (1972) presented structural contour maps,
geohydrologic maps, and cross sections for 17 chronostratigraphic
units in the Coastal Plain from North Carolina to New York.

Numerous county ground-water reports contain subsurface
information, including contour maps and cross sections for local
hydrogeologic systems. These include Monmouth County (Jablonski,
1968), Ocean County (Anderson and Appel, 1969), Burlington County
(Rush, 1968), Camden County (Farlekas and others, 1976),
Gloucester County (Hardt and Hilton, 1969), Salem County (Rosenau
and others, 1969), and Cape May County (Gill, 1962).

Structure-contour maps for the pre-Cretaceous basement,
Potomac-Raritan-Magothy aquifer system, and the Merchantville-
Woodbury confining bed were presented by Gill and Farlekas (1976).
Previously mapped hydrogeologic units in the northern part of the
New Jersey Coastal Plain include the Farrington aquifer (Farlekas,
1979), the Englishtown aquifer (Nichols, 1977b), and the
Wenonah-Mount Laurel aquifer (Nemickas, 1976). Nemickas and
Carswell (1976) presented stratigraphic and hydrogeologic data for
the Piney Point aquifer in the southern Coastal Plain of New
Jersey.

Well-numbering System

The well-numbering system on the index map, tables, and
hydrogeologic sections in this report is based on the numbering
system used by the U.S. Geological Survey in New Jersey since
1978. The well number consists of a county code number and a
sequence number assigned to the well within the county. Code
numbers for the New Jersey Coastal Plain counties are:

1...... Atlantic 21¢4e... Mercer
5...... Burlington 23...... Middlesex
Teeee.. Camden 25¢.¢.... Monmouth
9...... Cape May 29...... Ocean
f11¢¢e¢s.. Cumberland 33.cee.. Salem

15..+... Gloucester

A representative well number is 15-137 for the 137th well inven-
toried in Gloucester County.
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SUMMARY OF NEW JERSEY COASTAL PLAIN GEOLOGY

Structural Setting

The New Jersey Coastal Plain is a seaward-dipping wedge of
unconsolidated sediments that range in age from Cretaceous to
Holocene (table 2). These sediments, for the most part, are
composed of c¢lay, silt, sand, and gravel and are classified as
continental, coastal, or marine-type deposits. The Cretaceous and
Tertiary sediments generally strike northeast-southwest and dip
gently to the southeast from 10 to 60 ft/mi. OQverlying deposits
of Quaternary age, where present, are essentially flat lying. The
Coastal Plain deposits thicken seaward from a featheredge at the

Fall Line to more than 6,500 ft at the southern tip of Cape May
County (Gill and Farlekas, 1976).

The initial deposition of Coastal Plain sediments began
during the Late Jurassic or Early Cretaceous after the formation
of the early Atlantic Ocean (Sheridan, 1974a, p. 465). During the
Mesozoic and Cenozoic Eras, block-faulting of the basement created
highs and lows on the basement surface along the Atlantic
Continental Margin (Sheridan, 1974a, p. 401). These basement
highs and lows had a direct influence on sediment accumulation and
dispersal patterns (Owens and Sohl, 1969, p. 237). Three basement
tectonic features recognized in the New Jersey Coastal Plain are
the Raritan embayment, South Jersey uplift, and the Salisbury
embayment (pl. 1). Individual units generally are thicker in the
embayment areas and depositional facies changes are common between
adjacent tectonic features (Olsson, 1978, p. 941).

The pre-Cretaceous basement-bedrock complex that lies
unconformably beneath the unconsolidated Coastal Plain deposits
consists mainly of Precambrian and lower Paleozoic rocks.
Locally, along the Fall Line (fig. 1) in Mercer and Middlesex
Counties, Triassic rocks underlie the unconsolidated sediments.
The altitude of the top of the bedrock surface is shown on plate
1. Contours showing the basement surface in areas where the depth
to bedrock is 1,000 ft or less are based primarily on well and
test hole data, whereas in downdip areas the primary control is
based on seismic data (Gill and Farlekas, 1976).

Depositional History

The oldest group of sediments deposited on the basement
surface within the Coastal Plain of New Jersey consists of
Cretaceous continental deposits of the Potomac Group (table 2).
This unit consists of alternating clay, silt, sand, and gravel and
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Table 2.--Geologic and hydrogeologic units in the
Coastal Plain of New Jersey.

4
SYSTEM SERIES CEOLOGIC LITHOLOCY HYDROGEQOLOCIC HYDROLOGIC  CHARACTERISTICS
NLT INIT
Alluvial send. silt, and black mud SUrticidi =ateriat, tiea
deposits hhvaravlicaii. L onnected Uy
ol . undertving aqQuifers. Locdil+
Quaternary olacen Sesch sand Send, quartz, lighc-colored, medium- co Undtfferen- sume Unily Mav ICl §s CIALLnIAR
Vi - . tiated peds. Thicker sands ire cipdbie
Pleistocend C;" "‘I ot <1elding isrze quantities ot
9 tion water.
Penseuken Sand, quartz. light-colored. heterogeneous,
Formation clayey, pebbly.
8ridgeton
Formation
eacon RITT
Gravel Cravel. quartz. lighc colored. sandy.
A major aquifer svstem.
Xirkwood- Ground-water occurs generaily
Sand, quarts, light-colored, medium to Cohansey under vacrer-table condirons.
Cohansay Send | o+ ye-gratned, pebbly; local clay beds. squifer  +  [n Cape Mav County the
system Cohsnaey Sand 1s under
artesian condttions.
Miocene
Thick diactomaceous clay bed occurs
Sand, quarte, gray and tan, very fine- to "c‘s“‘“ﬂt-“-h‘.‘d' ¢long coast and for & short
’ ’ . - distance i1niland. A thin wvater-
Kirkwood - - Rio Grand -bgy
Tertiary Foraation wedium-grained, micaceous, snd dark |2r9_Grande w-22 bearing sand occurs within the
celored distomaceous cley. confining bed | middle of this unic.
Aclantic CLey| A major aquifer slong the coast.
Allowav Clay member or equivsient
Piney Point | Sand, quartz and glauconita, fine- to Piney Poind Yields modersce quantities of
Forastion coarse-grained. squifer vater locaily.
Shark River
Eocene Formation |Clay, silty and sandy. glauconitic, green, 2
Ma gray and brown. fined-grained quartz sand. » Poorly permesdble sedimenzs.
nasquan
Iormatign 3“
Sand, quartz, gray and green., fine- to coarse- € |Vincentown| Yields small to moderste
Vincentown -
Formation grained, glauconitic., and brown clayey. very %] squifer quantities of wvater in and
fossil{ferous. glauconite and quarce e near {L8 oulcrop area.
Paleocens calcarasiza v
Hornerstown |Sand, clayey, glauconitic., dark green, fine- v
Sand to coarse-grained. K Poorly permesble sediments.
Tinton Send 2 —_—
Send, quarts, and glauconite, brown and gray, 3’ -
- - Red Bank |Ylelds small quencities of water
Red Bank Sand| fine- to coerse-grained, clayey, atcacecus. ¢“n:" {n and near its outcrop sres.
Navesink 'Sand, clayey, silcty, glauconitic, green and -TT
Formatton black, wedium- to coarse-grained. Poorly permeable sediments.
Mount Lsurel | Sand, quarts, brown and gray, fine- to anoneh-
Sand cosrse-grained. slightly glauconictc. Mo::: Loorel | A major squifer.
Wenonah Sand, very fine- to fine-grained, gray and aquifer
Marshalltown-
Marshalltown | Clay. silty, dark greenish gray, wenonah A leaky confining ded.
| glauconitic quartz send. confinwng bed
Upper Englishtown |Sand. quarta, ten end gray, fine- co medium- i ttee™™ | A mejor squiter. Two sand units
Cretaceous| Formstion grained; local clay beds. system in Monmouth and Ocean Counties.
Frecaceos NS [T T I TR T bttt Rt Ao
8y, glauconitic, micaceous, gray a Wwoodbury .
Merchantvillel ylgck; locally very fine-grained quartr confining bed contain & thin vacer-bearing
Formation | snd glauconitic sand. send.
Magothy Sand, quartsz, light-gray, fine- to coarse- upper A oajor aquifer system. In the
Formation grained; local beds of dark-gray lignitic cley. | £ % aquifer| northern Coastal Plein the upper
s aquifer {3 equivalent to the
Raritan Sand, quarcz, light-gray, fine- to coarse- :E conf bd 01d 8ridge squifer and che mtddle
Formstion gteined. pebbly, arkosic. red, white. and % 5 aiddle aquifer is the equivalent of the
variegated clay. ° 2 SJlaquifer| Farrington aquifer. In the Dals.
ig - Zonf bd Ri{ver Valley three aquifers are
- -

- Potomac s ) recognized. In the desper subd
Love Grou Alcernating clay, silt, sand, and gravel. Ll lover surface, units below the upper
Crecaceous 4 uifer| squifer are undifferenciaced.

Precambrian and lower Paleosoic crystalline
drock No wells ococain water from
rocks, metamorphic schist and gneise; locally Bedrock
Pre- Cretaceous Bedrock Triassic basalt, sandatone and shale. confining bed | thase consolidated rocks.
except along Fall Line.

1 Rio Grande water-bearing zone.

cemeee M

cacw=~ T

d 1 h
sgst?quthr noc mapped {n chis

Modified from Seaber,

1965, ctable J.
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is a major part of the thick sedimentary wedge in the Salisbury
embayment area of extreme southern New Jersey. The overlying
Raritan Formation consists of fluvial-continental deposits in
outcrop and in the shallow subsurface that are lithologically
similar to the Potomac Group sediments. However, in downdip areas
near the coast, glauconite and shell beds 1indicate that the
Raritan Formation is mostly marine (Richards, 1961, p. 1755, and
Petters, 1976, p. 92). The Magothy Formation unconformably
overlies the Raritan Formation and is a sheetlike deposit composed
primarily of coarse beach sand and other associated near-shore
marine deposits (Perry and others, 1975, p. 1535).

Upper Cretaceous and most Tertiary sediments overlying the
Magothy Formation were deposited in various shelf and beach
environments caused by alternating transgressive and regressive
seas. Glauconite is common in this part of the geologic section
and is 1indicative of mid- to outer-shelf deposition (Owens and
Sohl, 1969, p. 259). Silty and clayey glauconitic sands are gen-
erally considered to form in marine environments characterized by
slow rates of clastic sedimentation (Owens and Sohl, 1973, p.
2833). According to Olsson (1975, p. 17), much of the glauconite
originated from the fecal pellets of mud-burrowing organisms and
formed in the mud substrates of these deeper offshore areas.

Heavy concentrations of glauconite in association with very
fine grained sediments are recognized in the New Jersey Coastal
Plain as transgressive deposits, which formed during major incur-
sions of the sea. Such units include the Merchantville, Marshall-
town, and Navesink Formations, the Hornerstown Sand, and the
Manasquan Formation. In contrast, coarsening-upward sequences
that overlie the major glauconitic units are termed regressive
beds. These beds were deposited in inner-shelf, near-shore, and
beach areas during the slow retreat of the sea. Such units
include the Englishtown Formation, Wenonah Formation, Mount Laurel
Sand, Red Bank Sand, Vincentown Formation, Kirkwood Formation, and
the Cohansey Sand. Generally, transgressive deposits form confin-

ing beds within the Coastal Plain and the regressive deposits form
aquifers,

The long period of marine deposition in the study area
ended after the deposition of the Miocene Cohansey Sand (Carter,
1978, p. 934). Continental deposition returned to the Coastal
Plain during late Tertiary and Quaternary times. The Beacon Hill,
Bridgeton, Pensauken, and Cape May Formations are primarily com-
posed of fluvial sands and gravels (Owens and Minard, 1979, p.
D1). .

HYDROGEOLOGIC FRAMEWORK

Methods of Correlation

Most regional subsurface mapping in the New Jersey Coastal
Plain has been based on formal geologic (rock-stratigraphic) and
chronologic (time-stratigraphic) units that have been defined by

8



,.

NOT TO SCALE

Figure 5.--Block diagram showing the presumed stratigraphic
relationship between the Kirkwood-Cohansey aquifer
system and the Atlantic City 800-foot sand.
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and structure contour maps of this unit are not given i% this

report. Tops and thicknesses of the Rio Grande water-bearing zone
can be calculated from the hydrogeologic sections.
]

The Rio Grande water-bearing zone 1is utilized mainly in
southern Cape May County, where aquifer thicknesses can exceed 100
fe. It is generally less than 40 ft thick throughout much of the

coastal areas 1in southern Ocean and Atlantic Counties. The
aquifer 1is seldom used outside of southern Cape May County and is
of minor importance. Therefore, in this report, the Rio Grande

water-bearing zone has been included as part of the confining bed
overlying the 80C-foot sand shown on plate 22.

Kirkwood-Cohansey Aquifer System

The Kirkwood-Cohansey aquifer system 1is predominantly a
water-table aquifer that underlies an area of approximately 3,000
mi? southeast of the updip limit of the outcrop of the Kirkwood
Formation. This aquifer system 1is composed of the Kirkwood
Formation, Cohansey 3and, and, depending on location, can include
overlying deposits of the Beacon Hill Gravel, Bridgeton Formation,
and Cape May Formation (Rhodehamel, 1973). The Kirkwood=-Cohansey
aquifer system is confined by overlying Pleistocene deposits on
the peninsular part of Cape May County.

The 1lithology of the Kirkwood Formation, as indicated
previously, is variable. Along coastal areas thick clay beds are
dominant with interbedded zones of sand and gravel. In the sub-
surface, updip from the coast, fine to medium sand and silty sand
are common, and regionally extensive clay beds occur only in the
basal part of the formation,

The Cohansey Sand, also of Miocene age, is coarser grained
than the underlying Kirkwood Formation. It is predominantly a
light-colored quartz sand containing minor amounts of pebbly sand,
fine- to coarse-grained sand, silty and clayey sand, and inter-
bedded clay (Rhodehamel, 1973, p. 24). Some local c¢lay beds
within the Cohansey Sand are relatively thick., Locally, perched
water tables and semiconfined conditions c¢an exist 1in the
Kirkwood-Cohansey aquifer system.

Overlying the Cohansey Sand are the Beacon Hill Gravel and
the Bridgeton Formation, both considered to be Miocene fluvial
deposits (Owens and Minard, 1979). The Beacon Hill Gravel
overlies the Cohansey Sand only in remnant patches on the highest
hills between Clarksburg, Monmouth County, and Warren Grove, Ocean
County, where it can be as much as 40 ft thick (Owens and Minard,
1979, p. D6). The coarse-grained sand and gravel of the Bridgeton
Formation are more widespread and can generally add 30 to 50 ft of
thickness to the aquifer system in parts of Camden, Gloucester,
Salem, Cumberland, Atlantic, and Cape May Counties (Owens and
Minard, 1979, p. D14),
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Throughout most of Cape May County, the Pleistoce%e Cape
May Formation directly overlies the Cohansey Sand. Gill (1962, p.
21) divided the Cape May Formation into four distinct environ-
mental facies. In order of deposition they are: estuarine sand,
estuarine clay, marine sand, and deltaic sand. Gill (1962, fig.
2) has shown that in the northern half of Cape May County and
along the coast as far south as Stone Harbor, the Cohansey Sand is
in hydraulic connection with the overlying marine and deltaic sand
facies. The marine sand facies of the Cape May Formation adds as
much as 100 ft to the thickness of the Kirkwood-Cohansey aquifer
system in the northern half of Cape May County., On the peninsular
part of Cape May County, the Cohansey Sand is generally in hydrau-
lic connection with the estuarine sand facies but is confined by
the overlying estuarine clay facies (Gill, 1962, fig. 2). The
estuarine clay facies generally ranges from 25 to 125 ft in thick-
ness (Gill, 1962, p. 27).

The base of the Kirkwood-Cohansey aquifer system is shown
on plate 23. The map illustrates two major regional basal surfaces
for the water-table aquifer. The two surfaces are differentiated
by the double-dashed line representing the approximate westward
limit of the major confining bed overlying the Atlantic City
800-foot sand. The basal surface for the Kirkwood-Cohansey aquifer
system west of this line is the top of the clay bed lying within
the lower part of the Kirkwood Formation. This clay bed, as shown
on hydrogeologic sections F-F' (pl. 4) and L-L' (pl. 5), is the
updip extension of the confining bed underlying the 800-foot sand,
and is probably the equivalent of the Alloway Clay Member of the
Kirkwood Formation described by Nemickas and Carswell (1976).

The basal surface east of the double-dashed line is the top
of the thick diatomaceous clay bed that overlies the Atlantic City
800-foot sand. The discontinuity in the structure contours on the
base of the unconfined system at the double-dashed line is caused
by the presence of this clay bed. The base of the aquifer system
directly updip from the northwestern limit of the confining bed
generally lies more than 350 ft. below sea level,._ At Egg Harbor
City, Atlantic County, several miles downdip from the western
limit of the confining bed, the base of the water-table aquifer is
only 160 ft below sea level. The difference in altitudes of the
two basal surfaces of the Kirkwood-Cohansey aquifer system 1is
shown diagrammatically in figure 5.

The thickness of the confining bed underlying the Kirkwood-
Cohansey aquifer system west of the double-dashed line is shown on
plate 18 as the composite confining bed. If, in more detailed
studies, the Vincentown and Piney Point aquifers are considered to
be important, the thickness of the confining bed between the base
of the unconfined aquifer and these minor .aquifers can be
calculated by comparing the maps of the tops of the Vincentown
(pl. 19) and Piney Point (pl. 20) aquifers with the base of the

%irkwood-Cohansey aquifer system west of the double-dashed line
pl. 23).
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3
It is important to note that the Cohansey Sand is a con-
fined aquifer beneath the peninsular portion of Cape May County,
However, on plate 23, structure contours have been extended
throughout Cape May County to illustrate the base of the confined
Cohansey Sand. Information regarding the water-table system in
Cape May County can be found in Gill (1962).

The extent of the confining bed overlying the Atlantic City
800-foot sand partly determines the thickness of the Kirkwood-
Cohansey aquifer system. An abrupt change in the thickness of the
Kirkwood-Cohansey aquifer system at the double-dashed line 1is
shown on plate 24. The water-table aquifer thickens downdip from
less than 50 ft at the Kirkwood outcrop to more than 400 ft near
the edge of the upper confining bed of the Atlantic City 800-foot
sand. In areas where this clay bed occurs in the subsurface, the
aquifer thickness ranges from about 140 ft along the northwestern

extent of the clay bed to approximately 400 ft in the Atlantic
City area.

The aquifer-thickness map for the Kirkwood-Cohansey aquifer
system represents not only the saturated thickness of the water-
table aquifer but also the unsaturated section. The thickness of
the aquifer at each control point represents the total thickness
of the wunit calculated by subtracting the depth of the basal
confining bed from the altitude of land surface.

SUMMARY AND CONCLUSIONS

The Coastal Plain of New Jersey is a seaward-dipping wedge
of unconsolidated sediments that range in age from C(Cretaceous to
Quaternary. These sediments are composed of clay, silt, sand, and
gravel and include continental, coastal, and marine-type deposits.

Hydrogeologic units described in this report can differ
from formal stratigraphic units because a geologic formation can
contain more than one aquifer, a formation may function as an
aquifer in one area and as a confining bed in another, or an
aquifer or confining bed may be composed of several geologic
formations,

The occurrence and configuration of 15 regional hydrogeo-
logic units have been defined within the Coastal Plain of New
Jersey based on _the interpretation of borehole geophysics data.
Structure-contour maps and aquifer thickness maps are provided for
nine aquifers listed in ascending order:

Lower aquifer of the Potomac-Raritan-Magothy aquifer system
Middle aquifer of the Potomac-Raritan-Magothy aquifer system
. Upper aquifer of the Potomac-Raritan-Magothy aquifer system
Englishtown aquifer system

Wenonah-Mount Laurel aquifer

Vincentown aquifer

Piney Point aquifer

O W
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8. Atlantic City 800-foot sand
9. Kirkwood-Cohansey aquifer system

Thickness maps are provided for six confining beds listed in
ascending order:

1. Confining bed between the lower and middle aquifers of the
Potomac-Raritan-Magothy aquifer system

2 Confining bed between the middle and upper aquifers of the
Potomac-Raritan-Magothy aquifer system

3 Merchantville-Woodbury confining bed

4, Marshalltown-Wenonah confining bed

5 Composite confining bed

6

Confining bed overlying the Atlantic City 800-foot sand

The structure-contour and thickness maps are supplemented

by 14 hydrogeclogic sections that show vertical and horizontal
relationships among the 15 hydrogeologic units.

The major points presented by this hydrogeologic framework
are:

1. The Potomac-Raritan-Magothy aquifer system 1is divided
into five mappable units of varying extent. The five
units include three aquifers, designated as lower,
middle, and upper, and two confining beds that lie
interjacent to the aquifers,

2. The lower aquifer of the Potomac-Raritan-Magothy aquifer
system is defined in the subsurface near the outcrop
area between Burlington and Salem Counties.

3. The middle aquifer of the Potomac-Raritan-Magothy
aquifer system occurs over the same area as the lower
aquifer, but 1is also 1laterally continuous 1in the
subsurface of the northern Coastal Plain of New Jersey
where it is equivalent to the Farrington aquifer.

4, The upper aquifer of the Potomac-Raritan-Magothy aquifer
system is mapped in the subsurface throughout the Coast-
al Plain southeast of the outcrop area of the Magothy
Formation. The upper aquifer is equivalent to the 0ld
Bridge aquifer in the northeastern Coastal Plain of New
Jersey.

S. The Merchantville-Woodbury confining bed 1is the most
extensive confining bed within the Coastal Plain. This
unit functions as an effective confining bed between the
upper aquifer of the Potomac-Raritan-Magothy aquifer
system and the Englishtown aquifer system. In areas
where the Englishtown aquifer system is absent, the
Merchantville-Woodbury confining bed effectively
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1.

12.

13.

3
confines the upper aquifer of the Potomac-Raritan-

Magothy aquifer system from the Wenonah-Mount Laurel
aquifer.

The Englishtown aquifer system primarily functions as a
single aquifer but contains two water-bearing sands in
parts of Monmouth and Ocean Counties. South of a line
paralleling Forked River (Ocean County), Hammonton
(Atlantic County), and Bridgeton (Cumberland County),
the Englishtown aquifer system is not recognized on geo-
physical logs that penetrate the section.

The Marshalltown-Wenonah confining bed is a thin leaky
unit that ranges in thickness from 20 to 80 ft. This
confining bed lies between the Englishtown aquifer
system and the Wenonah-Mount Laurel aquifer.

The Wenonah-Mount Laurel aquifer is identified in the
subsurface throughout the New Jersey Coastal Plain
southeast of the outcrop of the Mount Laurel Sand.

Sediments that overlie the Wenonah-Mount Laurel aquifer
and that are subjacent to the major aquifers within the
Kirkwood Formation and Cohansey Sand function primarily
as a composite confining bed, but include minor
aquifers, namely the Vincentown and Piney Point.

The Vincentown Formation functions as an aquifer within
3 to 10 mi downdip of its outcrop area. In areas further
downdip the Vincentown Formation functions as a
confining bed.

The Piney Point aquifer is laterally persistent from the
southern Coastal Plain northward into Burlington and
Ocean Counties. The name Piney Point aquifer replaces
the name Manasquan Formation for this water-bearing unit
in Burlington and Ocean Counties.

The Atlantic City 800-foot sand of the Kirkwood Forma-
tion can be recognized in the subsurface along coastal
areas of Cape May, Atlantic, and southern Ocean
Counties, but only as far west as the 1limit of the
overlying confining bed. In areas west of the limit of
the overlying confining bed, the Kirkwood Formation is
in hydraulic connection with the overlying Cohansey Sand
and younger surficial deposits and 1is an unconfined
aquifer.

The Kirkwood-Cohansey aquifer system is predominantly a
water-table aquifer that wunderlies an area of
approximately 3,000 mi? southeast of the updip limit of
the outcrop of the Kirkwood Formation. The aquifer
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system is composed of the Kirkwood Formation, Cohansey
Sand, and overlying deposits of the Beacon Hill Gravel,
Bridgeton Formation, and Cape May Formation.
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Table 4.--Altitudes of top and base of hydrogeologic units--Continued.
{In feet above or below sea level)

Kirkwood- Wenonan-
Cohansey Atlantic Mount Englishtown
Altitude aquifer City 800- Piney Point Vincentown Laurel aquifer Potomac-Raritan-Magothy aquifer system

Well of land system foot sand aquifer uifer uifer system lipper aquifer Middle aquifer Lower aquifer
aumber surface &'a'se Top  Base Top Base Top Uase Top Base Top Base iop Base Top aase Top 333e

T-469 105 -0 - - 167 -
7-476 111 -38 -- -~ -0 '35 - - <378 477 502 =561 -687  -789 - - -- -
7-512 160 -25 - -- - - -- - =218 -360 -386  -410 578 -650 - - - -
7-516 190 - -- -- - -- -- - -- -- -- — 24 .67 203 262

9- 2 5 -367 -19%5 =918 -- -- - - -- -- - -- -- -- - - - --
9- 13 10 -315 -666  -886 - - - - - - -- - -- - -- -- -- -

9- 19 6 -280 - - - -- - - -- -- - -- -- - -~ - - --
9-24 9 -ut - --
9-33 5 295 -645 810 -- -- —- e -- -- -- - - -- - -- - --

-2u7 - - -- - -- -- - -- -- - -- - - - - -

-202 - - - -- - - -- -- -- - -- -- -- - —- -

264 -635  -790 -- -- -- - - -- -- - - -- -- - .- -
-280 -643  -809 -- -- -- -- - -- -- -- - -- -~ -- - —-
-300 -643  -803 - - -- -- - -- -- -- -- - - -- - -

-324 - - - - - - - -- -- -- - - -- - -- --

OO

b

—~

N -

no

-
~NOooon~ (v,

-377 -820  -954 - - - -- - -- -- - -- - -- -- - --
.28 -569 - - -- -- -- - - -- -- - -- - - -- --
-145 -— —

-337 -784  -927 -- -- - -- - -- -- -- - -- -- -- -- --
-340 -789 - -- - -- -- -- -- -- - - -- -- - -- -

e}
)
-
=
-1
—

-3u6 -750  -905 - - - - -

]
]
-
Y
o
N [C RV N CRV R |

-88 —- = 1196 -3% - - - - - - - - —- - - -
.38 - — 16 2281 - - - .- - -- - - -- - - -
-26k - - 3 555 - - - - -- - - - - - - -

-
-
[
=
=
- .
388

Mot 5 -165 - - - - - - - - -
naR g -400 - -~ -479 505 - -- 21205 - - --  -1385 w77 -- -- -- --

15- 1 133 28 — - k8 -157 - - -287  -u15 a5 465 609 - - -- -- --
% 3 56 - - - - - - -226  -340 -8 =391 4529 . - - - -

5. 6§ 20 - -- -- -- - -- - - - St -98 ~200 - -- — -- -

15-131 130 -- - -- - -- -- 80 20 -0 -86  -108 -230 -- - - -- --
15137 29 . -- - - -- -- - - - --
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Mary workers have contriluted o the knowledge of the srcuni-water
~esouxces of Cumberland County.

Minard and others (1955) mapped the scils of the coumty. Tre geologic
fommasions in New Jersey were mapped and described by Lewis and Xitmmel
(Kummel, 15L0). The geologic map cf New Jersey was later -evised by Jorzmson
(1950), T™e Quatermaxzy formations covering much of the cournty were descrided
by Salisbury and Knapp (1917).

111 (1962) contributed significant new knowledge on the geology and
nydzology of neighboring Cape May Coumty that is partly applicable o
Cumberland County. Remson and Fox (195L) investigated the possibilities
of artificial recharge t¢ the Cohansey Sand at a waste-water spreading area
at Seabzook, K. J.
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Well-Numbering System

The wells used in this report are grouped by municipality--township,
city, or boroughe- and are numbered serially, generally starting from the
northwesterly margins of each municipality. The number is prefixed with
an abbreviation of the name of each mmicipality, as shown in the table below:

Name of municipality Abbreviation Name of municipality  Abbreviation

Bridgeton Zr Lawrence Twp. La
Commercial Twp. Co Maurice River Twp. Mr
Deerfield Twp. Dr © Millville M
Downe Twp. In Shiloh Borough Sh
Fairfield Twy. Fa Stow Creek Two. sC
Greenwich Twp. Gr Upper Deerfield Twp. D
Eopewell Twp. Ho Vineland Vi
-7 -
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dccording %o dxillexs' well logs, it consists mostly of fine- <o
nedium-grained, glauconitic, salt-and-pepper colored, clayey sand, and
contains layers of greemish-gray, silty clay. In the easter: pa= of <ze
county the sani beds appear tc be thimmer and finer-grained and, <herefore,
probably less permeable <than in the western part of the county (see
Tables 52 and 5). The formation consists of glauconitic sand ani goeernisn-
gray clay iz adjacent Salem County whexre it is about SL feet thisk, as
indicated by the log of 4he test well at Elmer (Table 6).

The Piney Point Formation dips and thickens to the southeast. Neas
Stow Creekk it is found at about 50 feet below land surface and is abous
S50 feet thick. In Millville it is believed tc occux between LSC %o 560
feet below land surface as determined from a test well (Well M1-25 i
Table 16).

The Piney Point Formation is tapped in Cumbexland County by cnly a
few wells in the western part of the county and along Delaware Zay. Vields
of these wells are generally 100 gpm or less. Aidditional small to possidbly
moderately yielding wells (50 to 100 gpm) tapping this formation can be
developed. ZIZowever, if future development does occur, records should be
kept of ground-water pumpage; vater saxmples should be collected; and water
levels should be measured periodically to momitor potential sali-water
intrugion into presently {resh supplies.

Water from wells tapping the Piney Point Formation requires little
to no treatment to be acceptable for demestic supplies. Table 8 presemts
a sumary of chemical analyses of water from wells tapping this aquifer.
Bowever, the ground water probably becomes more saline with increasing
depths and down dip toward Delaware Bay. Water from the deeper wells
sampled in this investigation contains higher concentraticns of sodium,
chloride, and dissolved sclids than does water from wells tapping shallower
fresk ground water.

Kirikwood Formation and Cobansey Sand

The most heavily utilized agquifers in Cumberland County are in the
Kiriowood Formstion and in the Cobansey Sand. Probably more than 95 percent
of the ground water pumped from wells in the county in 1964 came from two
water-bearing units within these formaticns. These units are a lower
Kirkwood aquifer (wmit 2, descrided in the following section on geology)
and the Cohansey-Kirkwood aguifer, in which the uppermost Kirkwood Formation
and the overlying Cohansey Sand camnct be differentiated.
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Ty tne Cokhansey Sand o by deposits of Pleistocene and Solacene age.
Thexrelcre the descripiions of the Kizitwood in Cumberiand Couxmsy in <zis
Tepc= are based largely on well logs and samples ¢f materials obtained
from drilled wells. (See Tables 5 and §).

Four hyd=ogeologic units can be recogrmized in the Zirkwood FTermasion
ir Cuxpberland County. Feom the cldest o the younges:t they ave: (1) a
basal clay, (2) a lower water-bearing sand, (3) ar intermediaze clay, and
(4) an upper water-bearing sand. Gill (1962, p. 17) divided “he Xiziwood ix
Cape M2y County irto five units. The four hydrogeclogic units in Cumberiand
County are believed to be the same as the four deepest units in Cape May
County. Gill's £ifth and hnignest unit, a clay, was not identified in
Cumberland County although it may occur below the Cohansey Sand in <ne
eastern part of the county. In the westexm part of Cumberland County neax
the outcrop area, the top of the Kirkwood Formation has an izregular
erosicnal surface, especially along Delaware Eay and in the majcr present-
day stream channels (see Table S5a). For this reascn, the four units in
the Kizkwood could not be differsntiated west of the Cohansey River.

The basal unit in Cumberland County is a dark gray, silty %o sandy,
micacecus clay wiith streaks of drown, very micsceous lignitic clay, whizch
Senerally has a thin sandy layer of shells near the middle. The basal
wit has a maxrimum kmown thickness of about 130 feet. The base of the
unit (No. 1) dips to the southeast; it is found at about 150 feet below sea
level in the northwestern part of the county and at about 600 feet below
sea level near Millville in the southeastern part of the coumnty.

The next higher wmit (¥o. 2) overlying the basal clay is a water-
bearing, gzay, fine- to coarse-grained sand containing scme gravel and
shells. This unit, is referred to in this report as the lower Kirkwood
aquifer. It ranges in thickness from about 10 to 30 feet.

The intermediate clay unit (No. 3) overlying the lower aquifer is
a gray, silty to sandy, micaceous and lignitic clay. It is generally a
seniconfining wnit. In the central part o the county, it consists of
silty to sandy clay through which water may lesk between the lower water-
bearing sand and the overlying Cohansey - Kirxkwood aquifer. This inter-
nedigte clay wnit is about 60 feet thick throughout much of Cumberland
- County.

The shallowest wmit (So. L) in the Kirkwood Formation in Cumberland
County is generally a gray to brownish water-bearing sand. The sand is
fine- to coarse-grained and is geneTally coarser grained and moTe permeable
east of the Cohansey River than west of the river. This sand generally
carmot be distinguished from the similar, lower water-bearing sands of the
Cohansey Sand.
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beds occux loctally in the upper part of the Copansey, paz=iculariy oz tze
siopes and divides of the large> present-day drainage basins. Massive
ironstone beds are common near the top of the formation. The color of he

Cohansey varies from yellowish gray, light gray, brown, moderate red, <o very
dark red.

The Cohansey Sand and the upper water-bearing sand cf the EKirkwood
Formation act as a single hydrologic unit and are referzed to in this
report as the Conansey-Kiritwood aquifer.

Thickness of this aquifer varies considerably. West of the Cohansey
River and northward into Salem County it is about SC feet thick or less.
In Bridgeton, along the Cchansey River, it is about 100 fee: thick but may
include the more sandy units of the lower part of the EKixkwood (wmit No. 2).

In vin;]).and the Cohansey-Zirkwood aquifer is as much as 180 feet thick (see
Table .

The Cohansey-Kirkwood aquifer in the area between the Cohansey and
Maurice Rivers generally is overlain by a sandy to silty clay layer in the
Conansey Sand. This layer is about 35 feet thick but thins towards ke
valleys and strean charmels where the Cohansey-Kirkwood aguifer generally
is overlain by sands of the Cape May Formation.

Erdrology
lLower Kixkwood aquifer.-~Most of the wells tapping the lower Kirkwood

aquifer in Cumberland County are. located in the eastern half of the county
and along the near-shors area of Delaware Bay. Depths of these wells range
from about 200 to sbout 370 feet below land suxface.

In 1969, most wells tapping the lower Kiriowood aquifer in Cumberland
County yield less than 50 gpm. Eowever, properly designed and constructed
wells may yield as much as LOO gpm. For example, well Ml-12 in Millville
had a specific capacity of 3.0 gallons per mimute per foot of drawdown, and
wells tapping the lower aquifer in the Port Norzis arsa have specific
capacities that average about 8.0 gpm per foot. The thicimess and perme-
ability of the aquifer and, ccnsequantly, its capacity to yield wvater to wells
incresses from near the Eirkwood cuterop area in Salem and Western Cumberland
Counties eastward and southeastward toward Atlantic City and Cape May County.

Recharge to the lower Kirkwood aquifer probadbly comes mainly from
vertical leakage from overlying aquifers, such as in the Cobansey River
basin where the lower agquifer is found at relatively shallow depths. Some
discharge from the lower aquifer is believed to cccur as leakage upward to
streams where the aquifer is near land surface and, by evapotranspiration
in or near its outcrop areas. Additional discharge probably occurs as
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I:r upward vertica. leaxage (Tadble iLi, wells Mo 13, 1i, I12'. 1= shouli
De noted Rzt some water in the lower aguifer may zove eastwar:i Srom
Cupberiand County towasd areas ol reavy ground-water withirawal a.ong the
+ianzic Coas<s ¢k as towaxd the Atlantic City area whers neavy pulpage
has created a large cone of depression extending inlané toward Cumber.and
County.

The genera. quality of water in the lower Kiskwood Fsrmation
aguifer is indicated in Table 9: individual chemical ana.yses ¢f wazer
from wells tapring the .ower aquifer in the Zirkwood are shown in Matle
15. The water is soft to moderately soft (30 to 77 mg/l) and gemera ly
needs little tTesatnent except to remove high concentrzations of iren.

Iron contem®t of the water is gemerally high (up to 1.9 mg/l) and is
usually above the reccmmended maximum limits of the New Jersey Departmenz
of Eealth Potable Water Standards. Dissolved solids content ranges ‘ooz
86 to 161 mg/l and chloride concentrations ranges from 2.L to L.2 mg/l.
These low chloxide and dissoclved solids concentrations indicate that salt
water is presently not a problem in the lower aguifer. Alsc, static water
levels in the aguifser are generally well above sea level near Delaware
Bay and, at present, the potential for int-usion of salt water is minimal.

Future development of the lower Kizikwood aquifer for additional
f{resh-water supplies in Cumberland County should proceed with caution.
Thig aguifer in the Atlantic City area may be recharged with ground water
flowing from Cumberiand County. If this is the case, additiocnal develop-
ment in Cumberland County may reduce the amocunt of watsr avallable to the
aquifer near Atlantic City.

Cohansey-Eiziewood squifer.--The Cchansey-Kirkwood aquifer is generally
the shallowest source of ground water throughout most of Cumberland
County and is the most important source of water in the courty. Nearly
all (L9.L mgd in 196L) of the ground water used in the county comes from
this aquifer. It is alsoc particularly subject t¢ surface contamination.

The water-bearing characteristics of the Cohansey-EKirkwood aguifer
are not fully known. Transmissitivity was determined from a pumping test
near Elmer in Salem County, to be about 30,000 gpd per £t of aquifer
(Rosenan and others, 1963). As the aguifer is about 25 feet thick at this
site, the permeadility is about 1,200 gallons per 8q £t. The coefficient
of storage vas calculated to be about 3.0 x 1074 indicating artesian o
semi-artesian conditions at this site. Vertical leskage frem adjacent
semiconfining beds occurred during the test. Remson and Fox (195L), in a
study of a waste water spreading area at Seabrook, determined that the per-
meability of the Cobansey Sand, (Cobansey-Kirkwood aquifer in this report),
is about 2,700 gpd per sq £t and that the specific yield in the zone of
water-level fluctuations is about 30 percent.

-4l -



Zecause it ig nighly permeatle znmd selztivellr thisi, Tng Sinzmseta
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deer. Tields fronm lacge-diameter wells nave been repcrsed I de as Tush
as 1,300 gpz (<abie 1., well Fa=3). Smaller domestis and cosmescial
suppiies (10-50 gpm) can gemerally be obtained f{xom we.ls “ha: are .ess
than 100 f{eet deep. Some dug and driven wells that tap the aguifer fox
water are only 15 to 20 feet deep.

Specific capacities of large diameter wells tapping *he Conansey-
Eizlewood aquifer in Cumbezland County range S»om about 7 ZpC per foot of
drawdown to as high as 57 gom per foot of drawdown (well TD=3); <he average
is about 20 gpm per foot of drawdown.

The goeat capacity of <this aguifer to accept recharge has been
shown by Remscn and Fex (195L). At Seabrook approximately one billiozn |
gallons of food processing waste water,are disposed anmually by spreading
the water over a woodland tract, using large izwigation nozzies. Tests
in the uncultivated woodland indicated infiltration capacities of 5L, 37,
and 75 inches per hour. Tests in a cultivated clover field indicated
an infiltration rate of L.6 inches per hour. The lower infiltration rate
in the tilled soil is attributed by Remson and Fox (195L, p. 89) o
several causes. These include "the presence of a plow scle" and the

affect of cultivation on "scil aggregate and the plant and animal structure
and channels."

Even after extanded peziocds of heavy pumpage,water lsvels in the Seabrock
Farms well field recover io near-normal conditioms as shown by the hydro-
graph for Seabrock Farms Well No. 5 for 1951-52 (Figure 7). The wells in
this field are all about 160 feet deep and have an average pumping level
of about 70 feet below land surface. Lowest pumpage demands are generally
in March (0.63 mgd), and maximum demands are in October (10.7 mgd). Water
levels in Well UD-9 (Seabrock Farms No. 5) show no permanent depleticn
after a seascn of heavy pumpage. Long-term records from this well also
show no water-level decline indicating a potential high rate of recharge
to the agquifer. I%t is probable that water levels in wells Dpenetrating
similar materials in the Cohansey-Kirkwood aquifer recover seascnally
throughout most of the county under present pumping and land-use conditions.

The Cochansey-Kirkwood aquifer is generally a water-table aquifer in
Cumberland County. It is recharged principally from precipitation in the
county; very little recharge to the aguifer comes frcm areas cutside the
county (see figure 3 and figure 8). Vhers the agquifer is partially confined
by clayey layers of lower permeability, it is recharged principally by
leakage arcund and possibly through these clay layers. Available data
indicate that there is hydraulic intercommection throughout this water-
bearing unit from the surface downward to about 180 feet below the surface
in most of the county east of Bridgeten.
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~ne cenerz_.ced water-level mar in figure S, laterz. ani iger persclating
~=

sxsund-water flow is IDco nizner elevations in the nertherm pars of zhe
SOURTY T0 lower areas along strean valleys ani Delaware 3ay. The water-
-evel contours in figure £ ave based on typical water-levels ducing she
period 1950-60 obtained from wells in upland areas and or data obtained
from surface drainage elevations using U. S. Geclogical Survey 7+ minuce
quadrangle maps. The water level map in figure 8 should be used with
caution, however, ir any gquantitative evaluation of the nydrology of the
county, since water levels continually change in response to5 recharge and
discharge.

The exact time of the year in which maximum storage cccurs in ithe
Cobansey-Eirkwood aquifer varies areally. Figure 5 shows hydrograpns f-em
three water-table wells located in different parts of the Wes:t Zranch
Conansey River basin, in Cumberland County. Well SC-2 is located near zae
head waters about 0.6 miles from the river and about 2.5 miles upstream ‘zoz
its mouth. Well SCei is located about 0.7 miles from the river near the
southwestern divide of the basin about 2.5 miles upstream from its mouskh.
Well HO=S is located about 0.15 miles from the river on the southerz flank
of the basin about 0.6 mile upstreanm from its mouth.

The hydrographs show that highest water levels, and hence periods of
greatest amounts of ground-water storage occur at different times of the
Year at each well. Maximm storages in the agquifer occurs earliest near <he
river as shown by the water levels in HO-S5, while in SC-2 and SC-L which
are further frem the river, maximum storage occurs several months later. 4AY
locations close to normally discharging areas and along streanms, discharge
from the agquifer comes into equilibrium with recharge more rapidly than at
locations more distant from discharge arsas. At the more distant locations,
more time is required for recharge from precipitation 0 reach the zome of
saturation and for water levels to rise high encugh so that incressed
ground water gradients to the discharge arsa will permit discharge to equal
recharge. :

The quality of ground water in the Cohansey-Kirikwood aquifer is sum-
marized in Table 10. Natural surface-water quality, typically, is similar
to the ground-water quality in the Cohansey-Kirkwood aquifer as shown by the
analysis of water from the Maurice River (Table 10).

The wvater in the Cohansey-Kirkwood aquifer is characterized by low
dissolved solids, low bardness, and low pH valuss. Median values are
63 mg/1l, 21 ng/l, and 5.5 pE units respectively. The characteristically
low pE indicates the water is excessively corrosive. Corrosive water can
dissolve cement building materials, iron and copper pipes, and plumbing
fixtures and fittings, leading to possible leaks and costly repairs. TYellow
to brown stains on fixtures and laundered clothing indicate water is high
in iron concentraticn; light dlue stains may indicate the presence of
copper +that may have been dissolved from plumbing equipment by corresive water.
Therefore, treatment to adjust pE from acidic values to more neutral values
probably is desirable for most domestic or other potable well supplies from
the Cohansey-Kirkwood aquifer in Cumberland Coumnty.
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ccncentrations of iron were fowund i samples from weols -scated ir the
uriani azeas ¢i the county; highes: csoncentirations were fzund in zthe
.owlands. The zaximum measured concentration of 15 mg/l is from a well
(Vie36) in Vineland that was contaminated by leaching of neardsy
industrial wastes.

3ecause the Cohansey-Kiricwood aquifer is gemerally under water-
zable conditions, it is particularly subject <o surface cortaminzzion,
Ni<rate concentrations in water f{rom the aquifer ranged foxom C.C 0 43 mg/l:
the mediar concentration was 0.7 mg/l. XNiirate concentTations nigner
than about 1.0 mg/l may indicate contamination resulting from land-use
practices. Agricultural fertilizers and organic wastes leaching %o the
shallow aguifers ars probably the principal sources of nitrates. Zige
concentrations of aluminum, sulfate and chloride indicate contamination.
Examples of contaminated ground water in Vineland and near Greemwich axe
shown in the analyses in Table 1l.

Salt-water intzusion in the Cohansey-Kirkwood aquifer is presentl
not a serious problem in the county. Chlozide concentraticns aTe generally
much less than the 250 mg/l reccmmended limit of the New Jersey State
Departient of Health for potable use. Eowever, minor intrusion problems may
occur seascnally along the lowlands near Delaware Bay and i{ts tidal estuaries
as shown by the chemical analysis (Table 11) from a shallow well (Gr 7)
near Greenwich.

Bridgeton and Cape May Formations

The Bridgeton Formation of Fleistocene age covers zuch of Cumberland
County, occurring generally as an older, higher level, terrace deposit than
the Cape May Formation. ZIZridgeton deposits are found covering most of the
flatter upland areas and basin divides in the northern, central, and north-
eastern parts of Cumberland County.

The altitude of the base of the BEridgeton ranges from about lL0 feet
near Elmer in Salem County to about 60 feet at Dividing Creek. Aiccording
to Salisbury and Enapp (1917, p. 37-L2), the base declines slightly toward
the Cohansey River from both sides of the valley, suggesting that there was
an ancestral valley in pre-Eridgeton time nesr the Cohansey River.

The Bridgeton Formation generally consists of reddish-brown to dull
red, intermixed clayey silt, sand, and gravel and contains scme thin layers
- of 8ilty clay. Ths gravel is usually scattered throughout the Bridgeton
rather than in well-defined layers. In some areas ironstone layers occur
several feet below land surface. The formation ranges in thickness Ironm
about 0 to 30 feet.

The Bridgeton Formation is largely above the water-table in much of
the upland areas of Cumberland County. It serves as a collecting wmit for
infiltrating recharge from precipitation to the underlying Cohansey-Kirkwood
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The older 3ridgeton Formation sediments were par<tially rTemoved oy
erosion prior 30 the devosition of the Cape May Formation.

The Cape May Formation, of Pleistocene age. occurs in Cumberlani Counsy
mairnly in two belts. One belt parallels the Delaware Bay shore adjacen: ¢
<he tidal marsnes. This belt ranges up to about seven ziles in wids: (see
figure 3). A second belt, ranging up to about 2% miles in widsk, extends up
the Maurics River Valley o about the Gloucester Counsy iine. Thae alsitude
of the top of the formation ranges from near sea level along Delaware Zay
t¢ about LO feet above sea level near Millville.

Accerding to Gill (1962, p. 21), “he Cape May Ferma=ior in Cape May
Counsty was probably depcsited in three separate envisonments--estuavine,
marine, and deltaic. The estuarine environmen: -esulted in two distinct
facies: a basal sand and an overlying black clay. Overlying *he eszuarine
black clay in Cape May County ars deltaic sediments consisting mainiy of
coarse-gained sand and fine grave. which Gill named the Folly Beach aguifer.
Marine sediments in Cape May County are contemporanscus with the deltaic
sediments in Cumberland County, the former occurring along Delaware 3ay.
The estuarine and deliaic sediments have been tentatively idemtified in
Cumberiand County. The marine sediments have not been recognized in Cumbere
land County. 4 typical log of materials found in the Cape May Formaticn is
given in Table 12.

The thickness of the Cape May Formation ranges from about O to about

120 feet in Cumberland County.

The Cape May Formation is relatively unimportant as a source of large,

fresh-wvater supplies in Cumberland County although it is an important aguifer

to the southeast, in Cape May Cowmnty. A few domestic wells tap local aquifers
in the Cape May Formation in Cumberland County. Drillers' logs of wells
(Table 12 and 1.,) indicate salty water occurs in the Cape May aguifers in

the Mauricetown area and near-shore commmities along Delaware Zay.

Tidal Marsh and Swamp Deposits

Tidal marshes and swamps are arsas of considerable ground water discharge.
They composs about 22 percent, or about 112 square miles of the county and
are located mainly, adjacent to Delaware Bay and along the flood plains of
larger streams extanding about 5 to 12 miles inland from the shore of Delaware
Bay (See figure 3).

Tidal marsh and swamp deposits are primarily a soft, compressible
mixture of dark-gray and bdbrown decomposed organic matter, 8ilt and clay are
as much as 15 feet thick along Delawars Bay. They are of Holocene age
and overlie older Pleistocene alluvial and marine sediments of the Cape May
Formation.
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Surface covering of variable thickness, generslly unconsolidated.
GLACIAL NONGLACIAL
NoTe.—A sheet of stony or sandy clay of variable NOTE.—Washed or wind.blown sapd and gravel (un-
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Table 2.2 Range of Values of Hydraulic Conductivity
and Permeability
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Table 2.3 Conversion Factors for Permeability
and Hydraulic Conductivity Units
Permeability, k* Hydraulic conductivity, X
cm? ft2 darcy m/s ft/s U S. gal/day/ft2
cm* i 1.08 - 10-3 1.01 - 108 9.80 - 102 322 103 1.85 < 10°
fi2 9.29 - 102 1 9.42 - 1010 9.11 .~ 103 2,99 - 108 1.71 102
darcy 9.87 » 1079 1.06 « 10-1! 1 9.66 < 10~¢ 317 < 1073 1.82 « 10t
ms 1.02 - 1073 1.10 < 10-¢ 1.04 - 103 1 3.28 2.12 108
fts 341 - 10°¢ 3,35 .« 10°" 3.15 <104 3.05 . 10! 1 6.46 - 103
U.S. gal day 12542 .- 10-1¢ 583 - 10-13 549 - 10-: 4.72 < 10~" 1.55 - 10-8 1

*To obtain k& in ft2, multiply & in cm?2 by 1.08 x 10-3,
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Lo NIGH CASE INDEX GUIFS WEHTHIN S.0 MILES (-

MILLVILLE CUiy LANDY L,
ATRWORE . (X1, MDD VILLE,
CUNEALL FALTETHY, END OF

Gt Obser valbiuns:

NAME:

MILL VILLE, OUMEERS AND ().
CUMEERLAND CO.
LADW AVE. MILLVILLE 1Y,

TPUIIY LAT. TEDALE LONL AS (F LY

LAT LLUN

7, TR A7 i
392N TA0
IMBERLAND CO. RS A TR A 1 ]
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1225
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Lo Uoof TR IMORY IAAY (F WATER WETHINGOW EOLNLG WLHTHIN 5.0 MILES OF 2920709 Ll ST LONG CIN ORDERC BY FERMLT ROVEER) - 00/13/68

YN MV E FUREID LICID LAT LON  1EACC DISHME  COONTY  MN DEFTH RO GEO2 CARRCTTY

10l MITTVILLE BRGD OF EDUCATTON 509 1 7aLa b 1 10 14z GO A

AW COMEERAND CONTY (L T 1 TR/ T 11 1 15T GIG 190

I01G1W  FATRVIEW MY FAFE . THL. TG o 745944 | 11 14 GTCH

1031 OUUNTRY MEAD(WES MOBILE 1RFE FY TT06614 1 7RIS T 11 10 100 GTU

OFE WEATIN GLASH CIMFANY AN t 92475 THC18 11 @ 1T GICH 150
WEATUN (1 4655 COMPANY DG | 2 TR THRCID 11 1 M GTCH 7
WEATIN (1 ASS CIMPANY AN p 11 0 4 GTTH 7
WEATON G AGS CIMFANY T a4 11 16 4z GTCH 7
WEATON (3 AT OUMERRY TEMD 5 11 e e GTCH 100
WEATTN (1 ASS CIMFANY ST b 11 e GICH 110
WEATON (A COMPANY TG 27 760 11 1@ 109 G 100
WEATIN (1133 COMPANY =74 8 11 s GTH )
WEATN BLASS COMPANY THROT? ? 11 0 170 G
WEATUN (ASS CIMFEANY TR 1@ 1 18 140 GTOH 159
WEATUN (R ASS CIMPANY TS 11 11 12 150 G S0
WEATON (3 ASH UIMFARY D6 2 Za1 18 150 GTOH Y.
W EATON @ ASH COMFANY TS 13 .2 18 186 GICH 00
WEATON (3 A5G CIMPAY 01156 14 Lot 10 146  GIH 7%
WEATON [ASS COMPANY 01418 5 s o1 18 1 GICH &5

SURE NE WEST OOMFANY TR0 z F .4 11 @ 1B G =0
THE WEST COM ANy =07 I s 411 1@ 185 GUH 450
THE WEST CUMEANY OO 4 5 3.4 11 12 147 GIH 1100

T MATIONAL CAN CORFURFURAT TON TR 18 1 2.1 11 @ 115 GIoH a0
NATIONAL (70 COREORFURATTON TOD719 2 21 1 10 198 GTH A0
MATTONAL CAN COREORFURA T LN TR0 = 2.0 i 10 140 GUM LA

SO UGS, SILICA TIMFANY FOND 16 WHITAHER 5.0 11 @4 15 GTCH

U6 MILLVILLE €Ly SRS AIRFORT #1 392201 790425 S 0.2 11 e 1a1 GIC 700
MILLVILLE CETY SRS/ AIFFORT #2 I92016 750408 0.7 11 10 147 GI 70
MILLVILLE CITY TEHA0BL2 ALFFORT #7  39274@ 790414 S @.2 11 18 161 GI0 1000
MILLVILLE CLIV THESAS B. FILE 5 .21 @ 118 Gl 70
MU L VILLE CIIY TS WAFE #17T s 2011 w2 G0 500
MILLVILLE CITY TEOQT24 WARE #14 5 ASR U B 2 120 GO 0D
MILVILLE CETY TS WAHE H#1S s 2311 @ 1% GIO 1000
MILLVILLE CITY TERSET WOREE #16 S 2.3 1 10 86 61 15,7

CLOAO7  ALRA ORCHARDS WELL 1 v 1.0 11 G}

U211 LANDHOLDERS, INC. WELL 1 o u, .4 11 GICH

ORD15  CIOFER, STEFHEN WELL 1 ] 2.9 11 GG

CUDO18  RUSHE, ROGER 8 MARGARE T WELL ! U 4.7 11 G

QU= LANDIS SEWERAGE AUTHRITY FROFUSED U 4.1 11 a: 70
LADIS SEWERAGE AUTHIRITY FROFOSED u 5.0 11 @ 110 NS
LANDIS SEWFAE AUTHORT T FROOSED U 4.9 11 @ 110 590

Neunber of Obser vations: 41



I ager oot PREL TS A v 08 WOTER WITHIRGOWY FUOIINTG WETHIN 5.0 MILES OF 2900 LAT. 704007 TONG COIN URDER BY DECREAGING TONGITUDE) - U/173/68

[RE N SN NYE SOAARCELD LOCID LAT LON  LLACC DISIANCE COUNTY MUN DEFTH (E0! GER CAPCITY

A1 R E. RUGER & MY awie | WElL 1 9245 750B1Y b 4.2 11 Grey

QAL AADHOLIFTRS TR WELL. 1 92747 TRV ) .4 011 GTCH

I ALRA (XTLHN DS Wel L T92E12 TE@719 U 4.0 11 GTCx

(1RSSO, STETEN WELL, ] 192908 TRV U 2.9 11 GTCY.

oAb 1S, ST JUA UM ey FOND 16 WHLTé ER 91870 TIB6TS 5.0 11 o4 5 GIeH
1 ANDIS SEWRTE0E AJTHORT Y FROFUESED THLETS  TREED U 4.9 11 ar 110 578
1 ANDLS SEWR G AITHUKITY FEUOFOEED 264 TS24 U 5.0 11 "4 110 &70
MILLYVILLE CLYY j7 72 1y SR ] E. FIFE 192416 TEASIB S JUREEES B | 10 118 GTG 700
PSS SEWERAGE AITHORTTY FRUFIOSED (8] 4.1 11 @z 75
MILLVILLE €Tty S ATRFORT #1 S @a.2 11 10 181 GTO 700
MILEVILLE LY R, %) 37O ATRFTRT #3 13} SIS 10 161 GT* 1000
PHLLVILLE CLTY SO / ATRFORT #. . 11 10 147 GO 700
(IPEER AND COANTY CIOLLEGE T oD 1 T 4.2 11 10 53 GTO 160
COUNTRY MEADUWS MOBILE HOME F. TE506614 1 T .21 12 100 GTCH
MILVILLE CLEY SERDNCE WARE #17 S JON S | 10 260 GTy: [27.%)
MILLVILLE €LTV TEORT24 WARE #14 TR TR S 2 11 1@ 120 G- S
WEATON ALASS CIM-INY SRR 1 392425 718 2.9 1 10 172 GTCH 120
MILLVILLE CITY TEDDTSS WARE #15 I92XT8 7218 S 2.5 11 10 131 GTO 1002
MILLVILLE CITY TS WYE #1b6 JI9IET8 73RBS 2.2 1 ia 86 G (27 %]
WHEATON ALASS OOMFANY R 71 ) 12 3924739 TR21S 3.1 11 10 150 GTCH " ]
NATIONAL. CAN CORFURFURAT TON a7 18 1 I92T19 714 2.1 11 L} 115 GT(H 400
NATIONAL. CAN CORFORFORAT TON ToB719 2 I92FTT TE0214 2.1 11 10 108 GTCH 400
NATIONAL. CAN CORFORFORAT 1ON IR T Y] = 2.2 011 12 140 GTCH e 7: '}
WHEATON GLASS OOMFANY SN 1 2 .0 11 10 4 GTCH 7
WHEATON GLASS COPMFANY = = = .0 11 12 4 GTCH 7
WEATON ALASS CUPFANY TR 155 1z .2 o1 10 146 GTEH %2 7]
WHEATON A-ASS OLMFARNY TTB1 156 14 3.2 1Q 144 GTiH SR
WEATON BLASS CMFANY 21418 15 3.9 11 10 17@ GTCH 65
WHEATON GLAGS OOMF Y TERP07 9 32001t 1@ 17@ GTCH
W EATON QAGS 0D iy ERDIT7 76 REBI B 10 120 GreH 10
WHEATON GLASS (X H-aNY TG 69 11 .01 10 154 GTCH D
WHEATIN BLASS CIFFANY TTRDT A4 8 .2 1 16 90 BTCH 0
WEATON GLASS CUMFANY TERRCL 1@ .2 1 12 140 GTCH 199
WHEATON BLASS CIMFANY o7 271 %d 4 .4 11 10 2 GTCH 7 !

2UFFE WHEATON GLASS OUMFANY XA 5 Z.4 11 1@ 70 G5TCH 102

215F THE WEST OCOMEONY TRRBS 4 .4 11 10 147 GTCH 1100

9F WEATON GLASS CUMPANY = N & ‘ .6 11 10 7@ GTCH 110

2U5F THE WEST COrMFANY 00010 2 .4 11 io 170 G704 P

215 THE WEST OOMPANY TR & 3.4 11 10 145 GTCH 458

12046W MILLVILLE BOMRD (OF EDUCATION TR 2 1 Z.4 11 10 142 GIo 250

10191W  FAIRVIEW MM o, INC. TRZASG 2 5.0 11 14 GO

Nunber of Observations: 41

-



ouge oot thie
i

Covd I e Wi e e, O T B T B I N P e N I A I R R L Rt b NN IAY IR AR N RN Y A
RIRR B RN | | #41 [RR R DIGHANY CORTAY MO Treobpk?
Iy SRt TPV, T RTE Rl RS A T | L7 B 34 (AN L
Ry AR I R N AR R A NI NS I N R F SRR T S R RN RPN R & A | 1.0 0y s A}
b [ T A B N I N A BN R TR AP I A e A N I N A R N R R SRR IEY SR LAY ALY b Tl
Phandan oot Ui et
w

[ R VY]
STANLST
1

)

SEAIEY:



DESCRIPTION OF WATER WITHDRAWAL POINTS

The wWater Withdrawal Points listing contains the following
fields:

CAPACITY: the pump capacity in gallons per minute
COUNTY: county the withdrawal point is in
DEPTH: depth of the well or pond
DISTANCE: distance in miles from center of circle
GEOl: the ground or surface water source
GEO2: a secondary source of the water
LAT: latitude of the withdrawal point
LLACC: accuracy of the latitude and longitude estimates
LOCID: the local identification of the withdrawal peint,
or a continuation of the SOURCEID field for surface water
LON: longitude of the withdrawal point
MUN: the municipality the withdrawal point is in
NAME: name of the permit, certificate, or registration holder
NUMBER: Water Allocation permit, Agricultural Certification, or
Registration number
SQURCEID: the well permit number or other identifier for
the water withdrawal

The listing that you have reguested includes most wells and
surface intakes that are in the Water Allocation Permits, and
representative sources from most of the Agricultural
Certificates. Recognizing the fact that the list will contain
errors and omissions, it is advisable to use this resource as a
quide and to verify all data. We try to maintain an accurate
database; however, we can not yet guarantee reliability. If you
spot any errors we would be very grateful to hear about them.
Please call or write to us in reference to the "Radius Program"
at:

NJIDEP

Division of Water Resources
Bureau of wWater Allocatiocn
CN-029

Trenton, NJ 08625

(609) 292-2957
Thank you.

Please see the attached sheets for definitions of the codes used
in the Water withdrawal Points listing.



CODES USED IN THE WATER WITHDRAWAL POINTS LISTING

This packet contains information on the database codes that the
Bureau of Water Allocation uses in the Water Withdrawal Points
Listing.

COUNTY: 01 - Atlantic 15 - Gloucester 29 - Ocean
03 - Bergen 17 - Hudson 31 - Passaic
05 - Burlington 19 - Hunterdon 33 - salem
07 - Camden 21 - Mercer 35 - Somerset
09 - Cape May 23 - Middlesex 37 - Sussex
11 - Cumberland 25 -~ Monmouth 39 - Union
13 - Essex 27 - Morris 41 - Warren

GEO: RECENT

Surficial Deposits GRS
PLEISTOCENE
Glacial Undifferentiated GQGU
Stratified Drifct GQSD
Terminal Moraine GOTM
Bridgeton GQOBS
Cape May GQCM
Holly Beach Mbr. GQCHB
Estuarine Sand GQES
Pennsauken GQPS
TERTIARY
Beacon Hill GTBH
Cohansey GTCH
Cohansey & Kirkwood GTCK
Kirkwood GTKW
Upper . GTKWU
Rio Grande GTKRG
Lower GTKWL
Piney Point Mbr. GTKPP
Shark River Marl GTSR
Manasguan Marl GTMQ
Vincentown Sand GTVT
Hornerstown Marl GTHT
CRETACEOQUS
Red Bank GKRB
Navesink GKNS
Mount Laurel GKML
wenonah GKXWE
Mount Laurel & Wenonah GKMw
Marshalltown GKMT
Englishtown GKET
wWoodbury GKwB
Merchantville GKMV
Magothy GKM
1l

4/87



0ld Bridge
Raritan

Sayreville Sand

Farrington
Rarican/Magothy
Potomac

TRIASSIC
Brunswick Fermaticn
Lockatong Formation
Stockton Formation
Basalt
Diabase
Conglomerate

DEVONIAN

Undifferentiated
3

SILURIAN
Bossardville Limestone
Decker Formation
Longwood Shale
Poxono Island Fm
Greenpond Conglomerate
High Falls
Shawangunk Fm

ORDOVICIAN
Martinsburg Fm
Jacksonburg Fm
Kittatinny Group
Outleaunee Fm
Harmonyvale Mbr
Beaver Run Mbr
Epler
Rickenbach

CAMBRO ORDOVICIAN
Kittatinny Fm

CAMBRIAN

Hardyston Quartzite

Allentown Fm
Upper Mbr
Limeport Mbr

Leithsville Fm
wWalkill Mbr
Hamburg Mbr
Califon Mbr

PRECAEMBRIAN
Granite
Gneiss
Undifferentiated

4/87

GKROB
GKR
GKRSS
GKRF
GKMR
GKP

GTRB
GTRL
GTRS
GTRBS
GTRDB
GTRCG

GD

GSED
GSDK
GSLS
GSPI
GSGP
GSHF
GSSG

GOMB
GOJB
GOK
GOKO
GOKOH
GOKOB
GOKE
GOKR

GCOK

GCH
GCKA
GCKU
GCKLP
GCKL
GCKLW
GCKLH
GCKLC

GPCGR
GPCGN
GPC




Franklin Lms GPCFrL

DELAWARE RIVER BASIN

Unknown or Non-Specific SD

Alloways Creek SDALL
Alexsocken Creek SDALE
Assiscunk Creek SDASC
Assunpink Creek SDASP
Big Timber Creek SDBIG
Blacks Creek SDBLA
Cooper's Creek SDCOO
Crafts Creek SDCRA
Crosswicks Creek SDCRO
Delaware River SDDEL
Flat Brook SDEFLA
Hakihokake Creek SDHAK
Harihokake Creek SDHAR
Jacob's Creek SDJAC
Lockatong Creek SDLOC
Lopatcong Creek SDLOP
Mantua Creek SDMNT
Musconetcong River SDMUS
Nichisakawick Creek SDNIC
0ld Man's Creek SDOLD
Paulins Kill SDPAU
Pennsauken Creek SDPEN
Peguest River SDPST
Pchatcong Creek SDPOH
Raccoon Creek SDRAC
Rancocas Creek SDRAN
Salem River SDSAL
Wickecheoke Creek SDWIC

RARITAN RIVER BASIN .

Unknown or Non-Specific SR

Lawrence Brook SRLAW
Lower Raritan SRLOW
Millstone River SRMIL
North Branch Raritan SRNBR
South Branch Raritan SRSBR
South River SRSRV

PASSAIC RIVER BASIN

Unknown or Non-Specific SP

Canoe Brook SPCAN
Lower Mid-Passaic River SPLMP
Lower Passalc SPLOW
Passaic River : SPPAS
Peckman River SPPEC
Pegquannock River SPPNK
Pompton River SPPOM
Ramapo River SPRAM
Rockaway River SPROC
Saddle River SPSAD




LLACC:
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Upper Mid-Passaic River
Upper Passaic River
Wanaque River

Whippany River

TLANTIC COASTAL BASIN

Unknown or Non-Specific
tlantic County Coastal

Cape May County Coastal

Cedar Creek

Great Egg Harbor River

Manasguan River

Metedeconk River

Monmouth County Coastal

Mullica River

Navesink River

Ocean County Coastal

Raritam Bay

Shark River

Shrewsbury River

Toms River

Tuckahoe River

EUDSON RIVER BASIN
Unknown or Non-Specific
Hudson River
Papakating Creek
Pochuck Creek
wallkill River

HACKENSACK RIVER BASIN
Unknown or Non-Specific
Hackensack River

RAHWAY RIVER BASIN
Unknown or Non-Specific
Rahway River

ELIZABETH RIVER BASIN
Unknown or Non-Specific
Elizabeth River

DELAWARE BAY BASIN
Unknown or Non-Specific
Cohansey River
Maurice River
Stow Creek

- accurate to +- 1 second

- accurate to +- 1 minute
- accuracy unxnown

cxHM0
'

- accurate to +- 5 seconds
accurate to +- 10 seconds

SPUMP
SPUPP
SPWAN
SPwWHI

sC

SCATL
SCCA?P
SCCED
SCGRE
SCMsQ
SCMET
SCMON
SCMUL
SCNAV
SCOCE
SCRAR
SCSHA
SCSHR
SCTOM
SCTUC

SH

SHHUD
SHPAP
SHPOC
SHWAL

SK
SKHAC

gY
SYRAH

SE
SEELI

SB

SBCOH
SBEMAU
SBSTO
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01
03
05
07
09
11
13
15
17
19
21
23

0l
03
05
07
08
12
11
15
17
19

23
25
27
28
31
33
35
37
39
41
43
45
47
49
51
53

57
59
61
63
65
67
€9

01
03

ATLANTIC COUNTY (01)
aAbsecon City
Brigantine City
Buena Vista Twp
Egg Harbor City
Estell Manor City
Galloway Twp
Hammonton Town
Longpeort Boro
Mullica Twp
Pleasantville City
Somers Point City

Weymouth Twp

BERGEN COUNTY (03)
4llendale Boro
Bergenfield Boro
Carlstadt Boro
Closter Borod
Demarest Boro

East Rutherford Boro
Elmwood Park Boro
Englewood City

Fair Lawn Boro

Fort Lee Boro
Garfield Boro
Hackensack City
Hasbrouck Heights Boro
Hillsdale Boro
Leonia Boro

Lodi Boro

Mahwah Twp

Midland Park Bero
Moonachie Boro
North Arlington Boro
Norwood Boro

0ld Tappan Boro
Palisades Park Boro
Park Ridge Boro
Ridgefield Boro
Ridgewood Village
River Vale Twp
Rockleigh Boro
Saddle Brook Twp
South Hackensack Twp
Tenafly Boro

Upper Saddle River Boro
wallingteon Boro
Westwood Boro
Woodcliff Lake Boro

BURLINGTON COUNTY
Bass River Twp
Bordentown City

(05)

02
04
06
08
10
12
14
16
18
20
22

Atlantic City
Buena Boro
Corbin City-
Egg Harbor Twp
Folsom Boro
Hamilton Twp
Linwood City
Margate City
Northfield City
Port Republic City
Ventnor City

Alpine Boro

Bogota Boro
Cliffside Park Boro
Cresskill Boro
Dumcnt Boro
Edgewater Boro
Emerson Boro
Englewood Cliffs Boro
Fairview Boro
Franklin Lakes Boro
Glen Rock Boro
Harrington Park Boro
Haworth Boro
Hohokus Boro

Little Ferry Boro
Lyndhurst Twp
Maywood Boro
Montvale Bero

New Milford Boro
Northvale Boro
Oakland Boro
Oradell Boro
Paramus Boro

Ramsey Boro
Ridgefield Park Village
River Edge Boro
Rochelle Park Twp
Rutherford Boro
Saddle River Boro
Teaneck Twp
Teterboro Boro
Waldwick Boro
wWashington Twp
Wood-Ridge Boro
wyckcff Twp

Beverly City
Bordentown Twp
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05
7
09
11
13
15
17
19
21

25
27
29
31
33
35
37
39

01
03
05
07
08
11
13
15
16
19
21
23
25
27
29
31
33
35
37

01
03
05
07
09
11
13
15

01
03
05

Burlington City
Chesterfield Twp
Delanco Twp
Eastampton Twp
Evesham Twp
Florence Twp
Lumberton Twp
Maple Shade Twp
Medford Twp
Mount Holly Twp
New Hanover Twp
Palmyra Boro
Pemberton Twp
Riverton Boro
Southampton Twp
Tabernacle Twp
Westampton Twp
Woodland Twp »

CAMDEN COUNTY (07)
Audubon Boro
Barrington Boro
Berlin Boro
Brooklawn Boro
Cherry Hill Twp
Clementon Boro
Gibbsboro Boro
Gloucester Twp
Haddon Twp
Hi-Nella Boro
Lawnside Boro
lagnolia Boro
Mount Ephraim Boro
Pennsauken Twp
Pine Valley Boro
Somerdale Boro
Tavistock Boro
Wwaterford Twp
Woodlynne Boro

CAPE MAY COUNTY (09)
Avalon Boro

Cape May Point Boro
Lower Twp

North Wildwood City
Sea Isle City

Upper Twp

wWest Wildwood Boro
wildwood Crest Boro

CUMBERLAND COUNTY (11)
Bridgeton City
Deerfield Twp
Fairfield Twp

06
08
10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40

02
04
06
08
10
12
14
18
17
20
22
24
26
28
30
32
34

02
04
06
08
10
12
14
16

02
04
06

Burlington Twp
Cinnaminson Twp
Delran Twp .
Edgewater Park Twp
Fieldsboro Boro
Hainesport Twp
Mansfield Twp
Medford Lakes Boro
Moorestown Twp
Mount Laurel Twp
North Hanover Twp
Pemberton Boro
Riverside Twp
Shamong Twp
Springfield Twp
washington Twp
Willingboro Twp
wrightstown

Audubon Park Boro
Bellmawr Boro
Berlin Twp

Camden City
Chesilhurst Boro
Collingswood Boro
Gloucester City
Haddon Heights Boro
Haddonfield Boro
Laurel Springs Boro
Lindenwold Boro
Merchantville Boro
Oaklyn Boro

Pine Hill Boro
Runnemede Boro
Stratford Boro
Voorhees Twp
wWinslow Twp

Cape May City
Dennis Twp

Middle Twp

Ocean City

Stone Harbor Boro
West Cape May Boro
wildwood City .
Woodbine Boro

Commercial Twp
Downe Twp
Greenwich Twp
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03
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07
08
11
13
15
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21
23

01
03
05
07
0%
11

Hopewell Twp
Maurice River Twp
Shiloh Boro

Upper Deerfield Twp

ESSEX COUNTY (13)
Belleville Town
Caldwell Boro

East Orange City
Fairfield Boro
Irvington Town
Maplewood Twp
Montclair Town
North Caldwell Boro
Orange City

South Orange Village
west Caldwel} Boro

GLOUCESTER COUNTY (15)
Clayton Boro

East Greenwich Twp
Franklin Twp
Greenwich Twp
Logan Twp

Monroe Twp
Newfield Boro
Pitman Boro
Swedesboro Boro
Wenonah Boro

- Westville Boro
- Woodbury Heights Boro

[ A |

[ 2 S Y B B B |

HUDSON COUNTY (17)
Bayonne City
Guttenberg Town
Hoboken City
Kearny Town
Secaucus Twp
Weehawken Twp

HUNTERDON COUNTY (19)
Alexandria Twp
Bloomsbury Boro
Clinton Town
Delaware Twp
Flemington Boro
Frenchtown Boro
Hampton Boro
Heolland Twp
Lambertville City
Lebancn Twp
Raritan Twp
Stockton Boro

Union Twp

08
10
12
14

02
04
06
08
10
12
14
16
18
20
22

02
04
06
08
10
12
14
16
18
20

24

02
04
06
08
10
12
14
16
18

22
24
26

Lawrence Twp

Millville City
Stow Creek Twp
Vineland City

Bloomfield Town
Cedar Grove Twp
Essex Fells Boro
Glen Ridge Boro
Livingston Twp
Millburn Twp
Newark City
Nutley Town
Roseland Boro
Verona Boro

West Orange Town

Deptford Twp

Elk Twp

Glassboro Boro
Harrison Twp
Mantua Twp
National Park Boro
Paulsboro Boro
South Harrison Twp
Washington Twp
West Deptford Twp
Woodbury City
Woolwich Twp

East Newark Boro
Harrison Town
Jersey City

North Bergen Twp
Union City

West New York Town

Bethlehem Twp
Califon Boro
Clinton Twp

East Amwell Twp
Franklin Twp
Glen Gardner Boro
High Bridge Boro
Kingwood Twp
Lebanon Boro
Milford Boro
Readington Twp
Tewksbury Twp
West Amwell Twp
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07
09
11
13

01
03
05
07
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12
14
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30
02
04
06
08
10
12
14
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17
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27
29
32
35
37
40
42
44
46
48
36
51
53

MERCER COUNTY (21)
East Windsor Twp
Hamilton Twp
Hopewell Boro
Lawrence Twp
Princeten Boro
Trenton City

West wWindsor Twp

MIDDLESEX COUNTY (23)
Carteret Boro
Dunellen Boro
Edison Twp

Highland Park Boro
Metuchen Boro
Milltown Boro

New Brunswick, City
0ld Bridge Twp
Piscataway Twp
Sayreville Boro
South Brunswick Twp
South River Boro
woodbridge Twp

MONMQUTH COUNTY (25)
rberdeen Twp
Allentown Boro
Atlantic Highlands Boro
Belmar Boro

Brielle Boro

Deal Boro
Englishtown Boro
Farmingdale Boro
Freehcld Twp
Highland Boro
Howell Twp
Keansburg Boro
Little Silver Boro
Long Branch City
Manasguan Boro
Matawan Boro
Millstone Twp
Neptune City Bero
Ocean Twp

Red Bank Boro
Rumson Boro

Sea Girt Boro
Shrewsbury Twp
Spring Lake Boro
Tinton Falls Boro
Upper Freehold Twp
West Long Branch Twp

02
04
06
08
10
12

02
04
0é
08
11
13
15
16
18
20

24

Ewing Twp
Hightstown Boro
Hopewell Twp
Pennington Boro
Princeton Twp
Washington Twp

Cranbury Twp

East Brunswick Twp
Helmetta Boro
Jamesburg Boro
Middlesex Boro

- Monroe Twp
- North Brunswick Twp

Perth Amboy City
Plainsborc Twp

South Amboy City
South Plainfield Boro
Spotswood Boro

Allenhurst Boro
Asbury Park City
Avon-By-The-Sea Boro
Bradley Beach Boro
Colts Neck Twp
Eatontown Boro

Fair Haven Boro
Freehold Boro
Hazlet Twp

Holmdel Boro
Interlaken Boro
Keyport Boro

Loch Arbour Village
Manalapan Twp
Marlboro Twp
Middletown Twp
Monmouth Beach Boro

Neptune Twp
Oceanport Boro

- Roosevelt Boro

Sea Bright Boro
Shrewsbury Boro
South Belmar Boro

Spring Lake Heights Boro

Union Beach Boro
wWall Twp
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15
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01l
02
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25
26
28
30
32

01

05
07
09
11
13
15

01
02

MORRIS COUNTY
Boonton Town
Butler RBoro
Chatham Twp
Chester Twp
Dover Town
Florham Park Boro
Harding Twp

Kinnelon Boro

Madison Boro

Mendham Twp

Montville Twp

Morris Twp

Mount Arlington Boro
Mountain Lakes Boro
Parsippany Troy-Hills Twp
Peguannock Twp

Riverdale Boro

Rockaway Twp

Victory Gardens Boro
wWharton Boro

(27)

OCEAN COUNTY (29)
Barnegat Light Boro
Bay Head Boro
Beachwood Boro

Brick Twp

Eagleswood Twp

Island Heights Boro
Lacey Twp

Lakewood Twp

Little Egg Harbor Twp
Manchester Twp

Ocean Gate Boro

Pine Beach Boro

Point Pleasant Beach Boro
Seaside Heights Boro
Ship Bottom Boro
Stafford Twp
Tuckerton Boro

PASSAIC COUNTY (31)
Bloomingdale Boro
Haledon Boro
Little Falls Twp
Passaic City
Pompton Lakes Boro
Ringwocod Boro
Wanague Boro

West Milford Twp

SALEM COUNTY (33)

Alloway Twp
Elmer Boro

02
04
06
08
10
12
14
16
18
20
23
24
27
28
30
32
34

38

33
03
05
07
09
11
13
15
17
19
20
23
24
27
29
31

Boonton Twp
Chatham Boro
Chester Boro
Denville Twp

East Hanover Twp
Hanover Twp
Jefferson Twp
Linceoln Park Boro
Mendham Boro

Mine Hill Twp
Morris Plains Boro
Morristown Town
Mount Olive Twp
Netcong Boro
Passaic Twp
Randolph Twp
Rockaway Boro
Roxbury Twp
wWashington Twp

Barnegat Twp

Beach Haven Boro
Berkeley Twp

Dover Twp

Harvey Cedars Boro
Jackson Twp
Lakehurst Boro
Lavalette Boro

Long Beach Twp
Mantaloking Bero
Ocean Twp

Plumsted Twp

Point Pleasant Boro
Seaside Park Boro
South Toms River Boro
surf City Boro

Cliften City
Hawthorne Boro
North Haledon Boro
Paterson City
Prospect Park Boro
Totowa Boro

Wayne Twp

West Paterson Boro

Carney's Point Twp
Elsinboro Twp
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01
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05
07
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11

Lower Alloways Creek Twp

QOldmans Twp
pennsville Twp
Pittsgrove Twp
Salem City
wWoodstown Boro

SOMERSET COUNTY
Bedminster Twp
Bernardsville Boro
Branchburg Twp

Far Hills Boro
Green Brook Twp
Manville Boro

Montgomery Twp

(35)

Peapack-Gladstone Boro

Rocky Hill Boro

South Bound Brook Boro

watchung Boro

SUSSEX COUNTY (37)
Andover Boro
Branchville Boro
Frankford Twp
Fredon Twp
Hamburg Boro
Hardyston Twp
Lafayette Twp
Newton Town
Sandyston Twp
Stanhope Boro
sSussex Boro

wWalpack Twp

UNION COUNTY (39)
bBerkeley Heights Twp
Cranford Twp
Fanwood Boro
Hillside Twp

Linden City

New Providence Boro
Rahway City

Roselle Park Boro
Springfield Twp
Union Twp

winfield Twp

WARREN COUNTY (41)
Rllamuchy Twp
Belvidere Town
Franklin Twp
Greenwich Twp
Hardwick Twp

Hope Twp

10

05
07
09
11
14

02
04
06
08
10
12
14
16
18
20

02
04
06
08
10
12
14
16
18
20
22
24

02
04
06
08
10
12

Mannington Twp

Penns Grove Boro
Pilesgrove Twp
Quinton Twp

Upper Pittsgrove Twp

Bernards Twp
Bound Brook Boro

- Bridgewater Twp
~ Franklin Twp

Hillsborough Twp
Millstone Boro

North Plainfield Boro
Raritan Boro
Somerville Boro
Warren Twp

Andover Twp
Byram Twp
Franklin Bero
Green Twp
Hampton Twp
Hopatecong Boro
Montague Twp
Ogdensburg Boro
Sparta Twp
Stillwater Twp
Vernon Twp

wWantage Twp

Clark Twp
Elizabeth City
Garwood Boro
Kenilworth Boro
Mountainside Boro
Plainfield City
Reoselle Boro
Scotch Plains Twp
Summit City
wWestfield Town

Alpha Boro
Blairstown Twp
Frelinghuysen Twp
Hackettstown Town

Harmony Twp
Independence Twp



1z
15
17
19
21
23

Knowlton Twp
Lopatcong Twp
oxford Twp
Phillipsburg Town
washington Boro
wWwnite Twp

11

14
16
18
20
22

Liberty Twp
Mansfield Twp.
Pahaquarry Twp
Pohatcong Twp
Washington Twp



DESCRIPTION OF NJGS CASE INDEX SITES

The NJUGS Case Index Sites listing contains the following fields:

CONTAM: contaminate code

DISTANCE: distance in miles from center of circle
FMCODE1l: NJGS primary formation code

FMCODE2: NJGS secondary formation code

LAT: latitude of site

LON: longitude of site

NAME: name and locatiocn of site

SITENUM: site identifier

STATUS1: <current status of site

STATUS2: further description of site status

The data in this listirng is down-locaded on a regular basis from
the New Jersey Geological Survey's Case Index File. The actual
transfer date is printed on the left side of the enclosed map.
This file contains many of the identified potential pollution
sites in the State, but does not include all of them. For
example the file does not generally include spill sites.
Recognizing the fact that this list may contain significant
errors and omissions, it is advisable to use this resource as a
gquide and to verify all information.

If you have any gquestions, please call or write to us in
reference to the "Radius Program" at:

NJDEP

Division of wWater Resources
Bureau of wWater Allocation
CN-029 ‘

Trenton, NJ 08625

(609) 292-2957

Please see the attached sheets for definitions of the codes used
in the NJGS Case Index Sites listing.
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CODES USED IN THE NJGS CASE INDEX SITES LISTING

This packet contains definitions of the database codes used in
the NJGS Case Index Sites listing.
CONTAM

00 ORGANIC CHEM (VOLATILE)

01 = ORGANIC CHEM (NONVOLATILE)

02 = CHLOROFORM

03 = '1,2 - DICHLOROETHANE'

04 = '1,1,1 - TRICHELOROETHANE'

0S5 = TETRACHLOROETHYLENE

06 = DICHLOROETHYLENE

07 = TRICHLOROETHYLENE

08 = CARBON TETRACHLORIDE

09 = METHYLENE CHLORIDE

10 = ACETONE

11 = BENZENE

12 = TOLUNE

13 = XYLENE

14 = METHYL ISOBUTYL KETONE

15 = ETHYLENE DICHLORIDE

16 = METHYL ETHYL KETONE

17 = TETRAHYDROFURAN

18 = '1,2 - DICHLOROETHENE'

19 = '1,1 - DICHLOROETHENE' :
20 = '1,1 - DICHLOROETHANE'

21 = '1,1,2,2 - TETRACHLOROETHYLENE'
22 = '1,1,2,2 - TETRACHLOROETHANE'
23 = TRICHLOROFLUOROMETHANE
. 24 = CHLOROBENZENE

25 = ETHYLBENZENE - -
26 = '1,2 - DICHLOROBENZENE'

27 = DICHLOROFLUOROMETHANE

28 = STYRENE

29 = ISOPROPYL ALCOHOL

30 = VINYL CHLORIDE

31 = HEXANE

32 = HEPTANE

33 = PHENTANE

34 = PHENOLS

35 = METALS

36 = LEAD

37 = IRON .

38 = MERCURY"

39 = CHROMIUM .
41 = ARSENIC

42 = CADMIUM

43 = CHLORIDE

44 = SODIUM

45 = NITRATE (
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SULFATE

PESTICIDES
HERBICIDES

NATURAL RADIOACTIVITY
'PCBI 'S'

GASOLINE

DIESEL FUEL

FUEL OIL

INORGANIC CHEMICALS
GREASES AND FATS
SLUDGE

ACID

LEACHATE

METHANE GAS

DYE

IODINE

EXPLOSIVES
PETROLEUM HYDROCARBQNS
PHARMACEUTICALS
SURFACTANTS

SEPTIC DISCHARGES
RADIOCACTIVE WASTE
UNKNOWN
TRICHLORETHYLENE
COAL TAR

ASBESTOS

DIOXIN

IN/A'

QUATERNARY

MEADOW MAT

ALLUVIUM

FILL

BEACH SANS
GLACIAL,UNDIFFERENTIATED
GLACIAL,UNSTRATIFIED TILL
STRATIFIED DRIFT
MORAINE

TERMINAL MORAINE
RECESSIONAL MORAINE
BRIDGETON

CAPE MAY

HOLLY BEACH MBR
PENNSAUKEN

TERTIARY

BEACON HILL
COHANSEY SAND
COHANSEY KIRKWOCD
KIRKWOOD SAND

UPPER MEMBER

LOWER MEMBER

(L T T I (| |y [ L T O IO T IO O [



1033
1040
1050
1060
1070
2000
2010
2020
2030
2034
2038
2040
2050
2060
2070
2080
2081
2084
2088
2090
2091
2092
2093
2094
2095
2096
2097
3000
3010
3020
3021
3030
3022
3040
3023
3050
3060
3070
3080
3090
4000
4010
4020
4030
4040
4050
4060
4070
4080
5000
5010
5020
5030
5040

12/87
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PINEY POINT MBR

SHARK RIVER MARL
MANASQUAN MARL

VINCENTOWN SAND
HORNERSTOWN MARL
CRETACEOUS

RED BANK AND TINTON SANDS
NAVESANK MARL

MOUNT LAUREL WENONAH SANDS
MOUNT LAUREL SAND

WENONAH SAND

MARSHALLTOWN FM
ENGLISHTOWN SAND

WOODBURY CLAY
MERCHANTVILLE CLAY
MAGOTHY RARITAN FM
MAGOTHY RARITAN UPPER MBR
MAGOTHY RARITAN MIDDLE MBR
MAGOTHY RARITAN LOWER MBR
MAGOTHY FM

AMBOY STONEWARE CLAY MBR
OLD BRIDGE SAND MBR

SOUTH AMBOY FIRE CLAY MBR
SAYREVILLE SAND MBR
WOODBRIDGE CLAY MBR
FARRINGTON SAND MBR
RARITAN FIRE CLAY MBR
TRIASIC JURASSIC

BOONTON FM

BASALT UNDIFFERENTIATED
HOOK MT BASALT

TOWACO FM

PREAKNESS BASALT
FELTVILLE FM

ORANGE MT BASALT

DIABASE

CONGLOMERATE (HAMMER CREEK)
BRUNSWICK FM

LOCKATONG FM

STOCKTON FM

DEVONIAN

SKUNNEMUNK CNGLM

BELLVALE SS PEQUANAC SH
KANOUSE SANDSTONE
MARCELLUS SHALE

ONONDAGE LS

ESOPUS GRIT

ORISKANY BECRAFT LS

NEW SCOTLAND COEYMANS
SILURIAN

BOSSARDVILLE LS

DECKER FM

LONGWOOD SHALE

POXONO ISLAND



5050 = GREENPOND CONGLOMERATE
5060 = HIGH FALLS

5070 = SHAWANGUNK CONGLOMERATE
6000 = ORDOVICIAN

6010 = MARTINSBURG SHALE
6011 = PEN ARGYL MBR

6012 = RAMSEYBURG MBR

6013 = BUSHKILL MBR

6020 = JACKONSBURG LS

6030 = ONTLEAUNEE FM

6031 = HARMONYVALE MBR

6032 = BEAVER RUN MBR

6040 = EPLER FM

6041 = LAFAYETTE MBR

6042 = BIG SPRINGS MBR

6043 = BRANCHVILLE MBR

6050 = RICKENBACK DOLOMITE
6060 = MANHATTAN SCHIST »
7000 = CAMBRO ORDOVICIAN
7010 = KITTATINNY SUPERGROUP
8000 = CAMBRIAN

8010 = ALLENTOWN FM

8011 = UPPER MBR

8012 = LIMEPORT MBR

8020 = LEITHSVILLE FM

8021 = WALLKILL MBR

8022 = HEAMBURG MBR

8023 = CALIFON MBR

8030 = HARDYSTONE SAND

9000 = PRE CAMBRIAN

9010 = GRANITE

9011 = HORNBLEND GRANITE
9020 = GNEISS

9021 = GRANITE GNEISS

9022 = HORNBLEND GNEISS

9023 = QUARTZ OLIGOCLAISE GNEISS
9030 = ALASKITE

9040 = SYENITE

9041 = SYENITE GNESS

9050 = PYROXENE GRANITE

9060 = MICROCLINE GNEISS
9070 = FRANKLIN LIMESTONE
9080 = AMPHIBOLITE

9050 = BIOTITE GNEISS

9091 = MIXED GNEISS;

STATUS1 -

1 = INVESTIGATION 2 = AQUIFER RESTOR CONT
3 = REQUEST FOR GEOLOG

4 = MONITORING

5 = LITIGATION

6 = CLOSED ¢
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OTHER

BACKLOGGED

TRANS PERMITS
UNKNOWN

FIELD REC PROVIDED

STATUS2

XgHImoOTMmouowy» o

INVEST CONT

CLEAN UP PLAN
SAMPLING PLAN
INITIAL INVEST

ROST PRPSL (RFP)
REMEDIAL INVEST
FSBLTY STUDY (FS)
PLAN, CONST REMEDIAL
FREE PRODUCT RECOVERY
DSLVD FRACTION RECOW
FREE, DSSLVD RECOV
CASE ABSORBED

12/87



REFERENCE NO. 12



- -.;w.-‘.l!lll"llll'lfl'll'"

Uncontrolled
Hazardous Waste Site
Ranking System

A Users Manual
(HW-10)

A

Originally Published in
the July 16, 1982, Federal Register

United States
Environmental Protection
Agency

1984



";f‘ﬁ'

v,__4. et

—

T
MEAN ANNUAL LAKE EVAPORATION
(In Inches)

- h \" 1 Hemobnie G v L » o r u &I "
‘ Ty M mise > e
. - \ e~ WAL ol , P2 ‘-
\!\ k nAwAIL 7 .RB)V 3\ ’D"“'l" s \é' i ) ‘
R ~bg;1_ L VAl Based on period 1946-55 S

= e A Nttt ) \




i

&
24
_In rngtional Falls

— s
e o .
s ” ~
A/ ve
’ I
d '
4
-
i

. e e o ——

~—

", Springfield Indiagapd
4/\- (

}




1 YEAR 24}

- b
\
: %}
S L3 [ G s
EaRy=t
Al ~¥
mavd
| 2
— — L\k_ Q{'
1L/ ‘j]\ﬁ\]%‘j i T ;'
TT i N
L1 [ | x
e -
A 1 \ l M
I rr\lnlll 4 l—\
H I Ly ﬁ
T2 IRERE |
/ m— —
, N ~zsuwil
1 n.
= \an
) |
- 1

f

at
A
2 "

NFALL (inches)



REFERENCE NO. 13



STAFF REPQRT

In the matter of Application No. 2095p to
renew permit to diver: from

Wwheaton Glass Company 15 wells in the City of
Millville, Cumberland
County

In compliance with the provisions of N.J.s.A. 58:1n-1 et seq.,
Wheaton Glass Company, Millville, New Jersey filed an application
with the Division of Water Resources on February 29, 1982 for
renewal of a permit to divert a maximum of 43.6 million gallons
of water during any month (mgm) at a maximum rate of 1990 gallons
per minute from 15 e§isting wells screened in the Cohansey
formation. The wells are located on the property of the Wneaton
Glass Company in the City of Millville, Cumberland County.

Diversion is used for cooling compressors and in manufacturing
glass containers.

Diversion is in the Delaware River BRasin.
This is a corrected staff report reflecting historic records
which were not available at the time of the recent renewal permit

dated January 4, 1983.

Background

1. This permit is a renewal of an allocation granted by the
following:

Permit Date Issued Source of Diversion Amount

No. Water (mgm) —-

P-409 8/18/66 Cohansey void

P-655 11/18/68 Cohansey 18.0

P-786 6/15/70 Cohansey 22.0

P-872 10/16/72 Cohansey 22.0 (or 62 mgm
if wastewater
treatment
facilities are

: ; provided)
2095p 1/4/83 " Cohansey 18.0

2. The diversion includes the following:



Well Well Date Depth Pump Yield

No. Permit No. Constructed (£t .) Capacity (gom)
(gpm)
1 55-50 1942 132 150 120
2 55-51 1947 34 7 -
3 55-52 1947 34 7 -—-
4 55-53 1962 42 7 -—-
5 35-733 1959 70 100 60
6 55-54 1956 70 110 50
7A 35-977 1959 120 100 -——
8 35-734 1959 90 90 24
9 35-909 1965 130 - -——-
10 35-922 19656 140 190 -——
11 35-969 1968 150 500 500
12 35-996 1970 150 400 400
13 35-1155 1972 146 500 600
14 35-1156 1972 146 500 600
15 35-1418 13875 130 65 65

. Findings of Fact

1. A review of quarterly diversion reports indicates the
following water use:

Year Maximum Average Existing Grandfather
Monthly Monthly Allocation Rights
Use Use
1982(2095pP) 9.33 7.7 22. 21.6
1981 (P-786) 11.40 9.8 or
62.0

(P-872 There is no record of diversion reports having been filad
under P-872 approval).

2. The following static watzar level data is available:

Wall Static Water Levels(below well head)
No. When constructed Recent
(datz) (level) (date) (level)
7A 1970 9 not known
11 1969 9 ' not known
12 1972 19 not known

3. The following long-term pumping test data is available:

Well Date of Yield Drawdown Static Pumping
No. Test (gpm) C(ft.) Level (ft) Time (hrs)



11 3/11/69 75 1.9 9 2
12 3/14/72 60 2.2 i9 1
7a 3/11/69 70 3.5 9 1

4, Other sub-surface diversions within a one-mils radius include
the following:

Well Well Well Depth Capacity Distance
Owner No. Permit No. (ft.) (gom) (miles)
The West 3 35-973 145 450 0.4
Company

5. Public water supply wells within a 5-mile radius include the
following:

Well No. of Depth Capacity Distance
Owner Wells (ft.) (gpm) (miles)
Millville City 1 140 400 1.0

6. Landfills and sources of groundwater within a 5-mile radius
include the following:

Name of Distance Formation

Source (miles) Affected Status
Nascolite Co. 2.0 Bridgeton Investigation
(Organic Compounds) Continuing

(This contaminated site is being investigated and supervised by
the Bureau of Ground Water Pollution Analysis which will plan for
decontamination, as necessary).

7. The following wells have been abandoned or are unused:
Well No. Well Permit No. Depth(feet) Status
7 -——- 120 Sealed

8. Water, after use.,is discharged into Petticoat Creek after
passing through a series of cooling ponds. At the point of
discharge, pH is monitored and adjusted by the addition of soda
ash, as necessary. Discharge is made under NJPDES Permit No. NJ
004171. The treatment facilities are not connected to a sanitary
sewer. -



Staff Analysis

1. The water use is reasonable. In 1972 it was decided that the
public interest requires connection of the existing treatment
facilities to a sanitary sewer. Applicant is now controlled bv

NJPDES permit which sets discharge requirements.

The diversion probably will not have an adverse affect on
nearby wells because the wells have been in operation since 1942
without any objections or complaints.

3. No data exists to make a determination as to the state of
natural replenishment of the ground water. Static water level
reports should be required as a condition of this permit.

4. Diversion will not likely cause groundwater pollution because
there is no landfill. The Nascolite site is 2 miles away from the
diversion and will probably not affect groundwater quality.

-

5. There is little probability of salt water intrusion. Static
water levels are generally above MSL in this area. Also, the
Cohansey formation 1is not known to be contaminated here.
Conclusions

1. The allocation is necessary and in the public interest.

2. The diversion will not contribute to ground water pollution or
salt water intrusion.

3. The diversion will probably not exceed natural replenishment,
and will not unduly interfere with other users.

Recommendations

Issuance of the permit is recommended subject to the general
conditions and to the following specific conditions:

1. The amount of water that may be diverted under this renewal
permit shall be as follows:

Well Well Name or Pump capacity Formation
Permit No. Designation (gpm)
55-50 1 150 Cohansey
55-51 2 7 Cohansey
55-52 3 7 Cohansey
55-53 4 7 Cohansey
35-733 5 100 Cohansey



55-54 ) 110 Cohansey

35-977 7A 100 Cohansey
35-734 8 90 Cohansey
35-909 9 - Cohansey
35-922 10 190 Cohansey
35-969 11 500 Cohansey
35-996 12 400 Cohansey
35-1155 13 500 Cohansey
35-1156 14 500 Cohansey
35-1418 15 65 Cohansey

2. The total allocation from the above sources shall not exceed
43.6 million gallons per month at a maximum rate of 1990 gpm.

3. All wells shall be metered. The total diversion for each month
from each well shall be reported quarterly to the Bureau of Water
Allocation under Permit No. 2095P. Applicant shall submit within
60 days of receipt of this permit a plan for monitoring
diversions using the fqrm or format available from the Bureau of
water Allocation. Wells shall be equipped with a tag showing the
well permit numbers listed above.

4. Well shall be constructed so that water level measurements can
be made by tape at any time. Applicant shall submit with
guarterly diversion reports the static water level of wells
identified in the monitoring plan (See 3. above). Measurement
shall be made when the well pump has been shut down for a
recovery period of 12 to 24 hours.

5. The pumping equipment capacity shall not be increased without
prior approval by the Division.

6. Permittee shall have the right to apply at any time for
modification of this permit by submission of the appropriate
application forms. Permittee may informally discuss the terms and
conditions of this permit at any time with the Bureau of Water
Allocation. An application for renewal shall be filed 3 months
prior to the expiration date.

7. If the permittee fails to comply with any of the terms and
condtions herein, or in the public interest and after due
process, this approval may be reviewed for possible modification
or revocation thereof.

8. The Division, at its option, may cause the permit to be
reviewed at intervals of not less than 5 years to examine the
need for the allocation and to determine compliance with the
terms and conditions of the permit and whether a modification to
the permit is necessary.



9. The permittee is subject to such initial, renewal and annual.
Zzses as may by prescribed by the regulations.

10. Approval of this application is subject to the granting of
any approval by the Delaware River Basin Commission which may be
required under the provisions of the Delaware River Basin
Compact.

11. This permit shall expire on September 30, 2000.

12. This permit shall not become operative unless and until the
applicant has filed with the Division within 60 days from the
date of transmittal hereof, written acceptance of the terms and
conditions hereby imposed.

Respectfully submitted,

AN
ABV‘B;@‘* 5.05. 8¢
Aziz ®yed oz

Bureau of Water Allocation "

—
Z

08 Wt
§/30



REFERENCE NO. 14




STAFF REPORT

In the matter of Application No. 5316 to renew

City of Millville permit to divert water from eight existing
wells in the City of Millville,
Cumberland County

In campliance with the provisions of N.J.S.A. 58:1a-1 et seqg., the City of
Millville, P.O. Box 609, Millville, New Jersey is presumed to have filed an
application with the Division of Water Resources for renewal of a permit to divert a
maximum of 200 million gallons of water during any month (mgm) at a maximum rate of
6300 gallons per minute from existing Airport Well Nos. 1, 2 and 3, the Bridgeton
Pike well and Ware Avenue Well Nos. 13, 14, 15 and 16, 106 to 290 feet deep,
screened in the Cochansey-Kirkwood formation. Airport Well Nos. 1, 2 and 3 are
located at the City of Millville Airport; the Bridgeton Pike well is located along
Millville-Bridgeton Pike 2500 feet west of the intersection with Center Grove Road;

and the remaining wells are located along Ware Avenue. All wells are located in the
City of Millville, Cumberland County.

Diversion is for the purpose of public water supply.

Diversion is in the Delaware River Basin.

The applicant requests no change in their existing diversion rights and no public
notice is required.

Background

1. This permit is a renewal of an allocation granted by the following:

Permit No. Date Source of Diversion
Issued Water Amount
W.S. 1814 4/21/80 All sources 200 mgm
Well No. 16 35.712 mgm
Well Nos. 10A,15,16 65 mgm
Well No. 13 45 mgm
Airport Wells 90 mgm
Bridgeton Pike Well 30 mom
W.S. 1459 10/21/68 All sources 225 mgm
Well No. 15 30 mgm
W.S. 1163 4/16/64 All sources 225 mgm
Ware Ave. Wells 105 mgm

Airport wells and
. Bridgeton Pike well 120 mgm
W.S. 867 9/19/55 All sources 90 mgm
W.S. 592 6/26/44 All sources 2% mgm



The City of Millville Water System was originally the Peopie's Water Campany whicn
began operation in 1903. In September 1952, the City of Millville purchased the
Millville Water Campany. The Millville Water Campany's source of diversion was Union
Lake on the Maurice River. On October 30, 1952, diversion rights of 4.5 mgd fram
Union Lake were granted to the City of Millville. The use of Union Lake was
abandoned in 1964 because of the City's inability to treat the water satisfactorily.

2. The diversion includes the following:

Well well Date Screen Pump Yield
No. Permit No. Constructed Depth Capacity (gpm)
(feet) (gpm)
Airport Well
No. 1 55-56 12/01/42 159-181 700 i 300
Airport Well
No. 2 55-57 12/02/42 147-169 700 300
Airport Well
No. 3 35-862 8/05/64 161-191 1000 1000
Bridgeton Pike 35-548 10/07/55 118-150 700 708
Ware Ave.
No. 13 55-58 12/14/64 260-290 800 800
Ware Ave.
No. 14 35-924 1966 =120 600 _
Ware Ave.
No. 15 35-953 10/03/67 131-151 1000 430
Ware Ave.
No. 16 35-2522 8/27/80 86-106 800 805

3. The diversion serves the City of Millville.
Findings of Fact

1. A review of quarterly diversion reports indicates the following water use:

Year Maximum Monthly Average Monthly Existing

Use (mgm) Use (mgm) Allocation (mgm)
1984 137.5 113.7 200
1983 172.9 118.3 200

2. The population served is approximately 24,500, which represents an average
camsumption of 135 gpcd, and peak consumption of 163 gpcd during 1984. On the
average, 7 percent of the water diverted is used by industries. The above
consumption figures have been corrected for this.



3. Static water level data includes:

Well No. Static Water levels
(below well head)
When Constructed Recent
(date) (level) (date) (level)
1 _— 3/84 110, 12/84 94
2 —_— 3/84 70, 12/84 64
3 8/64 30 9/84 80, 12/84 78
Bridgeton Pike 10/55 44 3/84 59, 12/84 56
13 9/64 Flowing 12/84 Flowing
14 —_— 3/84 72, 12/84 68
15 10/67 14 3/84 56, 12/84 54
16 4/80 6 3/84 68, 12/84 66

4. The following pump test data is available:

well Date of Yield Drawdown Static Pumping
No. Test (gpm) (ft.) Level (ft.) Time (hrs.)
3 8/05/64 1000 58 30 8
Bridgeton Pike 10/07/55 708 44 45 8
15 10/06/67 430 21 14 8
16 4/23/80 805 : 72 6 24

5. Other sub-surface diversions within one-mile radius include the following:

Well well Well Depth Capacity Distance
Owner No. Permit No. (£t.) (gpm) (Miles)
Wheaton Glass 1.0

6. Public water supply wells within a 5-mile radius include the following:

Well No. of Depth Capacity Distance
Owner wells (£t.) (gpm) (miles)
City of Vineland 1 174 2000 4.3

7. Nearest landfills and other hazardous surface disposal sites include:

Name of Distance Formation

Source (miles) Affected Status
Exxon 0.1 Bridgeton/Cohansey Case closed
Bi-Lo Station 2.1 Cohansey Case closed
Millville City Landfill 1.3 Cohansey Monitoring



Nascolite 1.7 Canansey Investigation
Continuing/

Superfund List
8. The following wells have been abandoned or are unused:

Well No. Well Permit No. Depth (feet) Status
1 drilled in 1901 107 Unknown
2 drilled in 1901 107.5 Unknown
3 drilled in 1901 105.5 Unknown
4 drilled in 1901 105.5 Unknown
5 drilled in 1901 118 Unknown
6 drilled in 1901 104 Unknown
7 drilled in 1925 120 Unknown
8 drilled in 1925 105 Unknown
9 drilled in 1925 122 Unknown
10 drilled in 1944 120 Unknown
11 drilled in 1944 110 Sealed
12 35-21 122 Unknown
10a 35-968 105 Sealed
—_— 35-932 142 Unknown
Orange Street 35-406 149 Observation Well
—_ 35-476 56 Unknown
Ware Ave.Test Well 35-841 167 Unknown
No. 1
Ware Ave.Test Well 35-842 351 Unknown
No. 2
Ware Ave.Test Well 35-843 366 Unknown
No. 3
Ware Ave.Test Well 35-952 141 Sealed
No. 1-67

9, Water, after use, is discharged to the Millville City Sewage Plant for treatment
and discharged to the Maurice River under Permit No. 0029467. The treatment works
are not under a sewer connection ban or other restriction imposed by NJDEP.

10. The water system has storage capacity of 7.3 MG, as compared with a water demand
of 3.7 MaD.

11. The system has no interconnections with adjacent systems.
12. Applicant has no agreements for sale or purchase of water.

13. The applicant has obtained prior approval from the Delaware River Basin
Camnission under Docket No. D-80-37CP.

14. The system is 99 percent metered.



Staff Analysis

1. The water use is above average. Conservation measures and leak detection may
reduce the high usage figures. ’

2. The diversion probably will not have an adverse affect on nearby wells because
there have been no camplaints of interference. The Wheaton Glass Co. wells are

probably the only wells in the area that would be influenced by pumping of the
Millville Wells.

3. The Cohansey aquifer is a prolific source of water. For example, Well No. 12 is
artesian.

4, There are two groundwater pollution cases in the area which are being
investigated. Both cases are more than one mile away from the applicant's wells.

5. There is little probability of salt water intrusion because the diversion is
located several miles inland.

6. There is no need to develop an alternate source of water at this time.
Conclusions
1. The allocation is necessary and in the public interest.

2. The diversion probably will not contribute to ground water pollution or salt
water intrusion.

3. The diversion will not exceed natural replenishment, and will not unduly
interfere with other users.

Recammendations

Issuance of the permit is recammended subject to the standard conditions and to the
following specific conditions:

1. The amunt of water that may be diverted under this renewal permit shall be as
follows:

Well Permit Well Name or Pump Capacity Formation
No. Designation (gpm)
55-56 Airport Well No. 1 700 Cohansey-Kirkwood
55-57 Airport Well No. 2 700 Cohansey-Kirkwood
35-862 Airport Well No. 3 1000 Cohansey-Kirkwood
35-548 Bridgeton Pike 700 Cohansey-Kirkwood
55-58 Ware Ave. No. 13 800 Cohansey-Kirkwood
35-924 - Ware Ave. No. 14 600 ' Cohansey-Kirkwood
35-953 Ware Ave. No. 15 1000 Cohansey-Kirkwood
35-2522 Ware Ave. No. 16 800 Cohansey-Kirkwood

2. The total allocation from the above source shall not exceed 200 million gallons
5
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In the mattar of Arplication No. 2213P to ranew
permit to divert watar from thrae
Kerr Glass w211ls in the City of Millville,
Manufacturing Corp. Cumber land County

In compliance with the orovisions of N.J.3.A. 58:1A-1 et seq., Kerx
Glass Manufacturing Corp., P.O. Box 150, Millville, New Jerssy, filed
an application with the Division of Watar Resources on

March 4, 1952 for 3 renewali mpermit to divert a maximem of 53.1%
million gallons of watar during any month, at a maximam rates of 1300
gallons per mmit2 from existing wells No. 1, 2 and 3, 140 feast
daep, in the Conansev formation. The wells ara lecatad 3000 feet
southy of Route 49, ketween Route 47 ana Maurice Riwvar, in the City of
Mmillville, Cumbarland County.

Diversion is in the Delawarz River Basin.
Th2 applicant raquests no chang® in their sxisting divasrsion riants
and no public notice is raquirsd.

Backcrouni

1. Thiz permit is a r=znewal of an allccaticn grantad Lty the
following:

Paermit No. Datz Scurce of wWater Diversicn (mg)
£-783 11/10/79 Cohansay 55.16/mcnch

2. The divearsion includes the following::

well Data well Parmit Deotn Putp Cap. Yizla
tlo. Constr. No. (fr.) gom Som
1 1358 | 35~713 115 10 450
2 1954 35-719 108 470 330
3 1958 35-720 140 500 619

3. e diversicn iz usad for ilnzustrial sucoly.
4, Applicant's request will decrease or  iacreas2  2xisting
allecacion,
findings of racn
1, A raview ot quartarly diversicn racortz iadicatas the followiay

1



wWacsr use:

zourca Waxirum Monthly Use Average Monthlv Use Allocaticn
Conansey 33.25 (19%1) 23.4 55.16

Th= applizant stacas that decreased demand is due €2 ecocnomic
recession and a3 soon  as aconcmic racovery takes placas, the demand
will rise agaia.

2. The following static watar level data is available:

w2ll No. Well Permit Static Watar Levels (below well head)
No. when Constructad Recent datas
1 35-713 ) none available
2 35-719 17 none avallable
3 35-724 20 none avallaole

3. The follewing long-term pump test data is availablis:

wall Data Yield Drawdown Static [evel Puming time
No. of Test (3pm) (feet) (feet) (nours)
3 4/20/53 610 33 20 12

4 Pudlic water supply wells within a S-mile radius include the
following:

well Cwner well Well Devth Capacity Distanca
No. Permit No. (feet) (gom) (£2et)
Millville 1 35-841 140 400 1200

5. watar, after use, will be discharged to Kerr Glass ranufacturinag

Corporation trzatnasnt plant for treatmsnt and discnarge o Maurics

River under NJFDES Permit No. fUS3938, The tresatment works arz not

under a sewer connection ban or other rastriction imposed by NJDEP.
Staff Analysis

1. The watar use is r=zasonable and in the public intsrast.

2. Basad on the pump tests listad above, the radius ot influence iz
calculated as follows:

T(gpu/E2et) 3 t(days) J(gom) Radius(feat)
w2ll ~No.
3 21,000 J.2 /2 61" 100
3. the diversion nratcably will not have an advarse effect on n2arby

2



wells because the nearast public supnly well is 1200 fest and the
cone of depression extands to enly 100 fsetr,

4. No data exists to make a datermination as to the state of natural
raplenishment of the groundvatar, however, becauss the Cohansey iz a
prolific watar sourcze it is assumed that natural replenishment is
taking place. Static water level rzports should be requirzsc as a
cendition ot this permit.

5. Diversion will not be 1likely to cause ground water pollution
o2cause tner2 135 no landfill or other sourcas of pollution near the
civersion,

. Theres is little oprocaoility of salt watar intrusion because the
lversicn 1is in watar tapble aquifesr. Alsc diversion is located
several miles inland.

£20 ON

Conclusions
1. Th2 allocation is necessary and ia the public interest.

2. The diversion will not causse groundwater pollution or salt water
intrusion.

3. The diversicn i3 not exvectad to exceed natural reclznishment,
and will not unduly interfare with other users.
Recommendatcions

Issuance of the permit 1is recommended subject to the standara
conditions and tc tha following specific conditions:

1. The amunt of water that may e diverted under this renewal
permit shall be as £ollcws: ‘ T

well Permit  well Name Or Puro Cag. Formation
No. Designation gom
35-713 1 400 Cchaazay
35-719 . 2 40:) Cohansay
35-729 3 _ 500 Conansey

2. The total allocation from the above sourcses shall not excead
55.15 million gallons per month at A max¥mum rate of 1300 gpm.

3. All wells shall be meterad. The total diversicn for each month
from eacn formation shall be reportad guartsrly to the Water
Allocation Oftice. Apolicant shall submit by Septamber 30, 1983 a
plan for wmonitoring diversions using the form ar format availabple
from the watar Allocation Qffic=. Wwells shall be equipoed witil a tag
showing the well permit aumbers listed above.


http://becau.se

4. well shall be contructad so that water level measursrents can oe
made by tane at any tinme. Applicant shall submit, with quarterly
diversion, the static water lev=l ia all wells identified in the °
monitoring plan (3ee 3 above). Measurement shall be mad= when the
w2ll pump has been shut down for a racovery period of 12 to 24 hours.
For walls that operate continuously, a monitoring schedule will be
Oreposad in the monitoring plan  for review and approval by the Water
Allocation Office.

5. The pumping equipment capacity shall not be incrzasad without
prior approval by the Division.

5. Permittee shall have the right to apply at any time for
modification of this permit by submission of the appropriate
application foras, Permittse may informally discuss the terms and
concditions of this permit at any time with the Watar Allccation
Cffice. An application for renewal shall be filed 3 months oricr to
the expiration daca.

7. If the permittee fails to comply with any of the tarms and
conditions herein, or in the public interest and after due process
this aporoval may be raviewed for possible modificaticn or revocation
thersof.

8. The Division, at its option, may cause the permit to be raviewed
at intervals of not less than 5 years to examine th2 nead for the
allocation and to determine compliance with the terms and oconditions
of thz permit and whether a modification to the permit is necsssary.

9. The permitt=e i3 subject to such initial, rsznewal ancd annual fees
as may be prascribed by the regulations.

10. Approval of tiais application is subject to the granting of any
avproval by the Delawarz River Basin Commissicn which may be reguirad
uder the provisions of the Delawar=2 River Basin Compact.

11l. This permit shall expirs on June 30, 1998.

12. This permit shall not became operative unless and until the
apclicant has filed with the Division within 60 days from th2 date of
transimttal her2of, written acceptance of the tarms and conditions
harady imposed,

Respectfully submitted, C?ft/CZ)"ZQL)

N
ALY yek
)
Aziz 3ysd
Watar Allocation Offics



7 DEPARTMEAT OF COMSERVATION Pacait Yoo 25717
AND ECGHOMIC DEVELOPMENT Application o __
DIVISION OF WATER POLICY & SUPPLY  County _
p ELL RECORD
//I/ OWHER __Armatrons Cork Co. ADDRESS S RANARAT TN
Ownar's well Ho. a SURFACE ELEVATION Foet
_ (Above mean ses level)
2. LOCATION Yillville, N.J.
3. DATE COMPLETED Auz. 1958 DR ILLER artesian ell Orillin~ Co.
%. DIAMETER: toep _1C inches Botton =2 __lnches i' TOTAL DEPTH_ 115 Feest
5. C:\S)‘NG_E T‘/Se . rS'c,eel Diameter_ X0 inches Langth 8015 tot
Cooi wverdu dedle o
§. SCR ii:‘! iyoerc g;::i:; 1.0 Diameter 9% O'D'Inches Length 31'5" Feet
e }, Top fl Feet E;c;l?lg,ii;ggermgltjgn
{ Botrom _ELZ Fect TP v pRese
T2ii piece. Diameter g Inches Length AR Feet
7. WELL FLOWS NATURALLY Gallons per Minote at Feet above surfaca
Water rises to Feet above surface
§. RECCRD OF TEST: Date Aur 3, 1957 yield L2O Gallons per zinute
Static water level before pumping creda ) Feet below surface
Pumping level LO feet below surface after 8 hours pumping
Drawdown L0 Feet Spacific Capacity__LC*% __ Gals. per min. per ft, of drawdown
How Pumped NT CamPresoor How measured | weir
Ovserved effect on nearby wells nane
§. PERMANENT PUMPING ECUIPMENT:
Tyge 2t im-mon doen wollobartine el i ortnington o7
Capacity ceo v G.P.M. How Oriven £l2ciTie Hop. B0 2T gielw. T
Sesth of Pump in well 12 Feat ?§‘L of Foot iece in well ——______Feet
Oenth of Air Line in well_é,(’_Feet____ ﬁ)’//n Meuer-{:[‘;})'r’np gooes4fue)
re. USED FOR coansenzin. T osen AMOUNT Average _—________ Gallens Daily

Th spu‘hon c0q -17-i S-‘?o

Maximumn___ _ _  Gallons Daily

1. CUALITY OF WATER = C Sample: Yes NOw
Taste RIS f:or S Color it Temp. 9¢
12. Lod AL R M Are samples availabdle .

f i~ details dn Sevas of sheet wi on scparace aheep. If electric loy was made, pleasae
fura. 38 Ccapv -
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S.

DEPARTMENT OF CCHSEAVATION Permit Moo 27 0
AdD ECONOMIC DEVELQPMINT Aoilication Now
DIVISICA OF WATER POLiCY & SUPPLY County ‘
WELL RECCRD .
OWHMER __Twstran - Cor't Ca, ADDRESS il wilts, ...a.
Owner's Well No. 2 SURFACE ELEVATION Feet
(Above nean sea ievel)
LOCATION dilville, NUJ.
DATZ COMPLETED ___~ui7. 1958 DRILLER o nb.c JAF ARG T 7 O,
DIAMETER: top _ 22 inches  Botton_=" Inches TOTAL DEPTH__ 1™ Feet
CASING: Type sSterl Diameter_=C - ‘inches Length 179 Feet
o ‘e averdara oL, .
SE;;EEN?V;;;e“e o g;::igg 60 Diameter _7 'J-‘)-Inches Length AN Feat
AP 108 Feet Geologic Formation |
Range ¢ 1.2 &' top inme and packer ZYL
. Sottom i Feet o :
Tail piece. Diameter 2 laches Length L Feet
WELL FLOWS NATURALLY Gallons per Minute at Feet above surface
Water rises to Feet anove surface
RECORD OF TEST: pdate _~t7. 1Z. 1932 vyjeig 257 Gallons per minute
Static water level before pumping 17 .Feet below surface
Pumping level L7 feet bclow surface after & hours pumping
Drawdown 20 Feet Specific Capacity_z’___cals. per min. per ft. of drawdown
How Pumped aln ewmmesssor How measured we'r
Observed effect an nearby wells _idwored woli 1 a=ouy 127
PERMANENT PUMPING ECUIPMENT:
Type ~==—=—ne Subm. Mfrs. Name it is P,F/Uegm-
Capacity _ 5CC G.P.M. How Driven clecivic  y,p, __LO RP.M. _ZT50
Depth of Pump i:x well____‘Q;'_.;_;___Feet — Depth of Footpiece in well 90 - Feet
Depth of Air Line in well Feet Depth of Meter on Pump QVJ Qrdor
USED FOR CROITArCiAL [ rOSes AMOUNT Average Gallons Daily
IﬂSPQChOL{- <baG - 7-‘$-7° Maximum : Gallons Daily
QUALITY OF WATER __ S8 -Tent Sample: Yes X No.
Taste SR Coor 27 Color S0 08T Temp. oF
LO3 P e ' Ar2 samples availadle 70 *
(Give datails on back of shect or on separate shect. I{ electric log vas msede, please
furnish copy)
SCURCZ CF DATA
DATA QGTAINID BY Date
CNOTE: Use other side of thia sheet for additional informstion such a8 log of naterieais penesrs
3nai,s15 of the water, 3ketch map. skestch of special ctasing arrangements stc.)



DEPARTMENT .OF COMSZRYATION Perait Noo _T=T0 7
AHD ECONOMIC DEVELOPMEXT Apglicatica Ko
DIVISICH 0F WATER PCLICY & SUPPLY County

WELL RECCRID

Svs v D Te \-'11";11 ,e
0WNER AT catwan~ usric Co. ADD2ESS cilivilie, .l

Owner's Well No. a1 2 SURFACE ELEVATION Feet

(Above mean asca [evel)

DATE COMPLETED s, 2'3, l9s¢ DRILLER AET ST T DATLI TN DO
DIAMETER: 10 " 10 AT BE 145

MEITER: top £ ___Inches Botton_=Y __ _Inches TOTAL DEPTH Feet

Iy T
CASlNG_i Tyope Hstnel Diameter 19 inches Length ~ b Feet
Cools Zverdure ti.d, Size of ‘ ‘
- : ~n
SCREEN: Type —_____ Opening __LC Diameter 2. Vedynches Length 212 Feet
1 Top 108 Feet Geologic Formation
Range .,
Bottom 150 Feet
8" top pire w/vacker L3

Tail piece. Diameter 8 Inches Length 3+1oM Feet -
WELL FLOWS NATURALLY Gallons per Minote at Feet above surface
Water rises to . _Feet above surface
RECORD OF TEST: pate _au~. 25, 1933 yjeld 610 Gallons per minute
Static water level before pumping 1-9‘7" Feet below surface
Pumoping level plx feet below surface after 12 hours pumping
Drawdown b Feet Specific Capacity.__];g__Gals. per min, per ft, of drawdown
How Pumped __lr ¢d=nressar How measured =T

Observed affect on nearby wells lowered L well nnd 52 well saveral inches
PERMANENT PUMPING ECUIPMENT: \

el dom: M ‘

Type TEQT UCLL taro< Mfrs. Name i GQSO‘IWQ Enqqmg_

Capacity __ 500 6.P.M. How Driven _72721%r¢ HoPo 2 R.P.M._ 2720

Deoth of Pump in well__&5 Feet ________Depth of Footpiece in well Feat

Depth of Air Line in weliqo Feet______ _Depth of Meter on Pump On Ordes-

USED FOR Shnndbrr compareinl purrises AMOUNT Average Gallons Daily
emer-ensy use only ) A ‘
Inspection: CDG T7-15-T0 Maximum___________ Gallons Daily
UALITY OF WATER ~ond Sample: Yes — Y.
Taste o .Qdor Toce Color coent Temp. 9F
LOS e TRAY 7o Are samples available T2 *

(Give d~casls on back of sheet or on scparate sheet. Il eolectric log was made, pleasae
furnish copy)

seys e - . TS A
SCURCE CF DATA S TR S DA
~ - ‘ : . Tan - IED
DATA OBTAINED BY LN A L, e ey Date Joec., 100N
fNOTE: Yue other side of thass sheet for additional information such as lo} of materials penetrat

d3nalys:s of the water, sketch map, sxetch 9f s2ecial casini arcvangements 2tc. )

)
\
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LEGEND

AREA SERVED BY PRIVATE WATER SERVICE COMPANIES

AREA SERVED 8Y REGIONALLY OWNED WATER SERVICE
COMPANIES

AREA SERVED BY MUNICIPALLY OWNED WATER SERVICE
COMPANIES

AREA NOT PRESENTLY SERVED BY WATER SERVICE

PUBLIC SUPPLY WELLS
SURFACE WATER INTAKE

MAJOR WATER MAINS
————— TOWNSHIP BOUNDARIES

——— e COUNTY BOUNDARIES

s o= STATE BOUNDARIES
ALL MAP COORDINATES ARE FOR THE LOWER LEF

HAND CORNER

LOCATIONS AND OWNERS OF PUBLIC SUPPLY WELLS

35-02-515 City of Vineland

315-02-517 City of Vineland

35-(2-633 City of Vineland

35-02-684 City of Vineland

35-02-953 City of Vineland

35-02-956 City of Vineland

35-03-227 Our Ladies of Victories School
35-03-434 City of Vineland

35-12-184  City of Millville

35-12-373  City of Millville

35-12-491 City of Millville

35-12-534 City of Millville

35-12-619 City of Millville

35-12-622 City of Millville

35-12-673 City of Millville

35-12-684 City of Millwille

35-21-795 Fortesque Tract Water System
35-22-646  Haleyville Elementary School
35-22-868  Commercial Twp. Board of Education
35-23-875 State of New Jersey
35-23-875 State of New Jersey
35-24-982 Woodbine Water Co.

35-24-986 » Woodbine- Water Co,

35-34-333 Woodbine State Hospital
35-44-641 Neptune Water Co.

35-44-653 Neptune Water Co.

35-44-653  Neptune Water Co.

SURFACE WATER INTAKES
None Available - 11/75



STATE OF NEW JERSEY
DEPARTMENT OF ENVIRONMENTAL PROTECTION
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Surface Water Quality Standards
N.J.A.C. 7:5-4




boundaries of the Wildlife Management
Area
(Mad Horse Creek) - Creek and all waters
within the Mad Horse Creek Wildlife
Management Area
MALAPATIS CREEK

(Mad Horse Creek) - Entire length, except
.~ segment described below
(Mad Horse Creek) - Portions of the Creek

beyond the boundaries of the Mad
Horse Creek Wildlife Management Area
MANANTICO CREEK
(Millville) - Entire length, except segment
described below
(Menantico) - Segment within the boundaries
of the Menantico Ponds Wildlife
Management Area
MANTUA CREEK (Woodbury) - Entire length
MARCIA LAKE (Montague) B
MASCON CREEK
(Springville) - Entire length, except
segment described below
(Medford) - Segment within Medford
Wildlife Management Area
MASONS RUN
(Pine Hill) - Source to Little Mill Rd.
(Lindenwold) - Little Mill Rd. to
confluence with Big Timber Creek
MAURICE RIVER
MAIN STEM
(Willow's Grove) - Source to the
boundary of the section of Union
Lake Wildlife Management Area
north of Vineland
(Vineland) - Boundary of the Union Lake
Wildlife Management Area to .
confluence with Blackwater Branch
(Vineland) - Confluence with Blackwater
Branch to Delaware Bay, except
tributaries described under
Tributaries below
TRIBUTARIES, MAURICE RIVER
(Willow's Grove) - Those portions of
tributaries that are within the
boundaries of the Pinelands Pro-
tection and Preservation Area
(Vineland) - All tributaries within the
boundaries of the Union Lake
Wildlife Management Area and within
the Wildlife Management Area that
borders Delaware Bay
MCCORMICK POND (Egg Island)

FW2-NT/SE1(Cl)

SE1(C1)

SE1l

FW2-NT
FW2-NT(Cl)
FW2-NT/SE2
FW2-TM(C1)

FW2-NT

FW2-NT{(C1)
FW2-TP (C1)
FW2-NT
FW2-NT
FW2-NT (C1)
FW2~NT/SE1l

PL

FW2-NT/SE1 (C1)

FW2-NT/SE1 (Cl)
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Surface Water

Quality Standards

SURFACE WATER QUALITY STANDARDS

N.J.A.C. 7:9-4.1 et seq.

May 1985

egartment of Environmental Protection/Division of Water Resources



(g) In

1.

all FW2 waters the designated uses are:

Maintenance, migration and propagation of the
natural and established biota;

Primary and secondary contact recreation;
Industrial and agricultural water supply:

Public potable water supply after such treatment
as required by law or regulation; and

Any other reasonable uses.

all SEl waters the designated uses are:

Shellfish harvesting in accordance with N.J.A.C.
7:12;

Maintenance, migration and propagation of the
natural and established biota;

Primary and secondary contact recreation; and

Any other reasonable uses.

all SE2 waters the designated uses are:

Maintenance, migration and propagation of the
natural and established biota;

Migration of diadromous fish;

Maintenance of wildlife;

Secondary contact recreation; and
S

Any other reasonable uses.

all SE3 waters the designated uses are:

Secondary contact recreation;
Maintenance and migration of fish populations;
Migration of diadromous fish;
Maintenance of wildlife; and

Any other reasonable uses.

all sC waters the designated uses are:

Shellfish harvesting in accordance with N.J.A.C.
7:12;

- 27 -
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LS.
FISH & WILDUFE
SERVICE

ENDANGERED AND THREATENED

WILDLIFE AND PLANTS

JANUARY 1, 1986

€0 CFR 17.11 and 17.12

Department of the interior
U.S. Fish and \Yiidlife Service
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e 50~Widitle ang Fiaheries

PART 17~ENDANGERED AND
THREATENED WILDLIFE AND PLANTS

Subpert B—Lisis

Source: 48 FR 34182 July 27. 1983, uniess
Jtherwnsa noted.

§17.11  Endangered and threatensd
wiiciife.

{a) The list in this section contains the
namaes of all species of wildlife which
have been determined by the Services to
>e Endangered or Threatened. it aiso
contains the names of species of wildlife
treated ss Endangered or Threstened
becauss they are sufficiently similar in
appearance to Endangered or
Threatsned species (see § 17.50 of 509.).

(b) The columns entitied “Commo-
Namae.” “Scientific Name," and
‘Vertebrats Popuiation Where
Endangered or Threatened" define the
species of wildlifs within thy meamng of
‘he Act. Thus. differently classified
ieographic populations of the same
vertebrats subspeciss or species shall
be idennfied by their differing
geographic boundaries, even though the
other two columns are identical. The
term “Entire” means that all populations
throughout the present range of &
vertebrate species are listed. Although
common names are included. they
cannot be relied upon for identification
of any speciman. since they may vary
greatly in local usage. The Services shall
ase the most recently accapted scientific
name. In cases in which confusion might
anse. a synonym(s) will be provided in
parentheses. The Services shall rely to
‘he extent practicable on the
‘nternational Code of Zooiogical
‘Yomenciature.

‘¢c) In the *Status” column the
‘ollowing symbois are used: “E” for
Zndangered. “T for Threatened. and "B
.or T} (S/A)” for mmulanty of
ippearance species.

{d) The other data in the list are
nonreguiatory n nature and are
provided for the nformaton of the
readsr. [n the annuai revision and
compilation of this Title, the {ollowing
information may be amendad without
public nodce: the spelling of species’
names, historical range, footnotes,
refersnces to cartain other applicable
partiang of this Title, synonyms. and
more current names. (n any of these
revised entries. neither the species. as
defined in paragraph (b) of this section,
nor its status may be changed without
following the proceduces of Part 424 of
this Title.

(e) The "Historic Range" indicates the
known genersi distribution of the
specias or subspecies as reported in the
current scientific literature. The present
distribution may be grestly reduced
from this historic range. This column
does not imply any limitation on the
application of tha prohibitions in the Act
or implementing rules. Such prohibitions
apply to all individuais of the species.
wharever found.

(f)(1) A footnate to the Federal
Register publication(s) listing or
reclassifying a species is indicated
under the column "When Listed.”
Footnote numbers to §§ 17.11 and 17.12
are in the same numerical sequencs.
since plants and animails may be listed
in the sams Federal Register document.
That document, at least since 1973,
includes a statement indicating the basis
foe the listing, as well as the effective
date(s) of said listing.

{2) The “Special Rules” and "Critical
Habitat" columns provide a cross
reference to other sections in Parts 17,
222, 228, or 227. The “Special Rules"
column will also be used to cite the
special rules that describe experimental
populations and detarmine if they are
essential or nonessential. Separate
listing wiil be madae for experimental
populations. and the status column will
include the following symbols: “XE" for
an sssential experimental population
and "XN" for a nonessential

1S

sxperimental populaton. The term
"NA" (not appiicabie) sppeanng 10
sither of these two columns indicstes
that there are no speciai ruies and/or
cnitical habitat for that particular
species. However. ail other appropnata
rules in Parts 17, 217-227, and 402 sull
apply to that species. [n addition. there
may be other ruies 1n this Title that
relate to such wildlife, ¢.g., port-of-entry
requirements. {t is not intended that the
references in the “Special Rules” coiumn
list all the reguiations of the two
Services which might apply to the
species or to the reguiations of other
Federal agencies or Stats or iocai
governments.

(g) The listing of a particuiar taxon
includes all lower taxcaomic units. For
sxample. the genus y/obates (gibbons)
is iisted as Endangered throughout its
entire range (China, India, and SE Asia)
consaquently, ail species. subspecies,
and populations of that genus are
considered listed ss for the

of the Act. In 1978 {43 FR 8230-
6233) the species Haliceetus
leucocephaius (bald sagie) was listed as
Threatened in “USA (WA. OR, MN. WL
MI)" rather than its entire population:
thus. all individuals of the baid eagie
found {n thoee five States are considered
listed as Threatened for the purposes of
the Act

(h) The “List of Endangered and
Threataned Wildlife” is provided below:

SDITORMAL NOTE This is a compilation and
special reprint of 30 CFR 17.11 and 17.12 and
is current as of the date shown on the cover.
Minor changse and corrections to the October
1. 1968, comptiation of 30 CFR have been
incorpovated in this printdng, as weil as ail
published final rules that have subsequen.
appeared (n the Federal Register. Otherw .
no enay W these iists has been significantly
affected. Thia list has been prepared by the
staff of the Office of Endangered Species.
U.S. Fish and Wildlife Servics, Washington.
D.C. 20240. Readers are requested to advise
the Service of any errors in this list Copies
are available from the Publicaton Umit. U.S.
Fish and Wildlife Servics. Washington. D.C.
20240,
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Qrotoceros beroarcus . .
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When Coucal | Special
bated habaat ndes
E 15 NA NA
E 15 NA NA
E 15 NA NA
E 15 NA NA
T 7 NA | 17 40(a)
T 7 NA | 17 «D{a)
E [} NA NA
T 7 NA | 17 40(a)
E 3 NA NA
E 15 NA NA
E 15 NA NA
E 3 NA NA
E 18 NA NA
E (1 NA NA
7 18 NA | 17.40(c)
[ 3 NA NA
T 18 NA | 17 40(c)
1 18 NA | 17 40{(c)
T 315, NA NA
108
E 3,18 NA NA
E]3.5 114 NA NA
T35 114 NA | 17 40¢)
E 315 NA NA
€ 5 NA NA
E 15 NA NA
[3 K] NA NA
T 16 NA | 17 «Xc)
[ 3 NA NA
T 18 NA | 17 «0¢c)
\j 18 NA | 17 40(c)
E 3 NA NA
T 18 NA | 17 «(c)
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Specus Venobrate
‘ Hualonc ange POP\“W\:‘:O Sta- When Caibcal Spocﬂhtd
Common name SGRALC name "“:‘" us bsiod habwiat
Macaca suwca .| SalLanka (=Ceylon) . ... .= o de T 16 NA | 17 40(c)
ITnchechus aungis | South Amenca (Amexon River Basin) - | .. [ S 3 3 NA NA
Tnchechus senegakunss ... {West Cosst of Alica Wom Senegal | . do... . . . : T 52 NA NA
River 10 Cuanza River.
Tnchechus manalus USA. (southessiem), Canbbean Ses. | ... do E 1.3 1795a) NA
South Amaerica.
spha Equaloral West Aince .. ... . .. . |... do.... E 16 NA NA
Cercocabus gakenius . .. .. KOWe ... | do.... ... E 3 NA NA
Cercocebus lvqualus ... ... Senegal 10 Ghana, Nugeria 10 Gabon ... | ... ... E 18 NA NA
Folis wisdki e USA (TX).C. and S Americe ... . . ) ’ 3 5 NA NA
Cagra laiconed megaceios . .. Alghenisten. Palusten ... .. . € 15 NA NA
Capra laiconen jpidons . .. do E 15 NA NA
Caltthvrix flaviceps ... ... Beard.............. ... E 139 NA NA
Saguarns oedpus ... . : .| Costa Fucs (0 Colominas 3 16 NA NA
Calimico goold ... . o ...| Bvani, Colombia, Ecuados. Peru, Boima E k] NA NA
.| MaTRols VaNORVEeNss .. . .| Canacs (Vencouves leland) ... ... E 139 NA NA
Antechinomys lange ....... ... | Austalis ............... ... E 4 NA NA
Sminthopeis psammophda ... ... ] ... d0.....o E 4 NA NA
Smunthopess longcaudiala . . ... U [ @O ..o E 4 NA NA
Martos Bavigula civysoep.ia. ......... . ... Tamen ... . S E 3 NA NA
Colobus selanas........................... ...|Equetonal Gunea, People’'s Republc of 3 18 NA NA
JAloussapgye ... ... ... Mexico, Guatemala, Belize .. . . " 1 16 NA | 17 40(c)
E 15 NA NA
E 16 NA NA
E 139 NA NA
E 15 NA NA
E 3 NA NA
E 18 NA NA
E 18 NA NA
E 3 NA NA
[ 3 3 NA NA
E 3,18 NA NA
E 3 NA NA
E 16 NA NA
E 3 NA NA
E 183 | 17 95¢(a) NA
E 15 NA NA
3 15 NA NA
E 183 | 17 us(a) NA
E 4 NA NA
E [} NA NA
E 131E, NA NA
160
E 4 NA NA
E 183 | 17 95(s) NA
3 2 NA NA
E 4 NA NA
E 4 NA NA
[ 3 4 NA NA
E 4 NA NA




Spucws
Common name Scwnhilc namw
e, N - R

Dwerorhewse ¢ — Dedevmocavos)

B

| Pomuumolcm\a

oo ] Corfbbesn Sea. Gull of Mexco
~JUSA (Fualion slands, CA) souih o

Hislonc range

Northern Thadand, Buyma

Chile, Argenting
West coast US A. (WA, OR, CA) south
90 Mexico (Baja Cablorua).

USA(LAmAﬂmI\oSCmdFL)

Mauco (lslss Revillagigedo)
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Scienlibc ndme

. | Monachus schawnsiand

Hisloac range

.. HawumNmpehoo

USA (deuu Ponnnsnu o soulh
oast PA).

USA VA, WV) ..

Colombia and Venezusls south 1o Pars-
Quay and Asgenting.
Southern Maesdco 0 Colombia and Ec-

uados.
Colombia, Ecuador and possibly Peru
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A:oonum Bolmn Beazi, Pasaguay. Unu-
Quay.

USA (southeasiern USA west ©
centrgd TX).

| Noth Pacskc Ocesn: sapan. USSR, | En

U.MMK.CAH.(RWA)
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population where | Sia- When Cotcal | Speusl
Hslonc range endangerad o ™ bsted | habal | ndes
] Ghina, Japan, Korea, USSR ... . . € 3 NA NA
e JUSA M8 € 6] 1705my NA
JUS.8A (Sibena) 0 india, ncluding kan E 4 NA NA
and China.
h 3 15 NA NA
E 1.3 1] 17 05m) NA
E 10 NA NA
E 2 NA NA
€ 2 NA NA
£ i NA NA
E 158 NA NA
3 3 NA NA
E 3 NA NA
E 15 NA NA
E 4 NA NA
3 3 NA NA
E 1.3 NA NA
3 ] NA NA
€ 3 NA NA
E 1 NA NA
E 1 NA NA
E 15 NA NA
E 3 NA NA
E 15 NA NA
3 15 NA NA
E k] NA NA
E 1.4 NA NA
T 34 NA | 17 4i(a)
3 3 NA NA
3 3 NA NA
€23 145] 17 050) NA
T2 3 145 NA NA
5 15 NA NA
Mideast.
Worldaide, except Antarctica and moet | Wherever found  [E(S/A) 145 NA RA
Paciic islands. in wid in the
CONMSIMINous



Specws
Common name Scenlilic naime

Finch, Laysan (honaycieepes) . ... .
Finch, Nihoa (haneycreepes) .. .. . .

Flycudnl o R

Nighys ( wing poor will), Puerto Huico

Tolespyza ( — Psdinosu ) cantans

USA (H)

Westem Pacihc Ocean U S A (Guam.

TimSmm.Poom)
USA (PR) .. ...

Vanebiale
population whae
endangered o

e
Enwe.

e 0.
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o Speces i
Common name Scenulic name
- e e S
Pheasant, wiule eared LI0SSOPUION C108SOP LION
Pigeon, Azores wood.... . .. palumbus azonca .
Pigeon, Chatham fsland . ... .. ... Hemphega novaesesiandae

Starkng. Rothachud’'s (myna)
Slit, Hawasan (- A¢'0) . . . ..

Tnchoamnas symvn

USA (Gu‘luuhu nomwm (xw

lusa Ay

] US.A (CA), Mexsco (Baja Cablorua) . .

.~mummﬂdﬂtﬁuuUmmny
Mm~mwunmmwmagﬁ .......... ﬂf
.1 Casaroon, Gabon [T RUTPOT

China (Tibet), india

.thuAmmnOua\udqumm§ﬂ,”

Plans, Atlanic and Guld Coasts, PR,
Vi). Canade, Mexxco. Bahamas, West
inches.

USA (M)
USA (IX)..... ... ... .

Waeslemn Paciic Ocean. US A (Gum)

Ausvaba (Lord Howe lelend) ... ... .
Mexico, US.A (AZ. CA)... »

New Zealand

.| Ampiuspiza belk ciemenisas JUSA (CA) ...
| Aplorns peliedy ... ... .| West Pacihc Oouu USA {Carsobim
tslande).
L ucopsar (0ths ik indonesa (Bak)
Hmaniopus MWneniopus Aiadtsed USA (). .. .
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mmmmmm mmm

“mmmMmMmMMMMMMMM mmmmmmm

m mmm

M oo

21

21

146E,

-
N

O W=

-_—

Catcal

TEEEEE FEE .

3

333333333333 MI133333

17 85(b)
17 95(0)

NA
NA

NA
NA

|
|

33333 AM 333

$2 ¥3 % ¥%% zEgezeeeIEEET gEEEIes g

£l




Common name Scenltc name
Slork, wOOd............... . ... Myciens amencans ........ .
Sweltlel, VanlosQ ... Aerodbamus (= Coliocaha) vankorénsis
bertechy.
Teal. Campbell lsland thghlless. ... .. ... AN suckiandiCa neswols
Tem, Caiifornis .. MM(zaMm)um ......

Cluna, Japan, Korea. USSR
USA. (CA

Mewico, Ceniral and South Amencas
Weslern Pacilic Ocesn: USA (Guam.

AZ, TX. 10 Cachnas).

populaon where | Sia- When
endangered or us hsted
. do..... (3 k}
USA (AL FL, E 142
GA. SO).
Ente. ... E 156
. .d0..... € 15
...do.. (3 2.2
USA ( E 182
(3 3
[ 2
E 2
E 3
E 1
E 15
E 3
E 6
E 1.3
E 3
E 1.3
E 3 4
E 3
E 3
3 3
E 3
E 156
E 1|
E 3
[3 3
E k'
E 1.3
3 2
E k]
[3 3
E 3
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Hislonc range

€

China

USA. (i

Veneleate
populaton where

17.42(aN1))
USA (LA and
TX).

In capimty
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Speces
Cominon name Soenuhc name

. I:o_p-cd 088 ... .. .. .

seas and oceans.

Tropicel and temperale seas m Allankc
Besin.

Tropical, lempersie, and subpolas sess. ...
Cavelia caolia . ... .{ Cscumgiobal n sopcal and lempernale | ...... 4o
9008 and Ocoens.
Lagedochelys olwvacea . . .. . ... Tiopical and lemperale seas mn Paciic | Wherever lound
Besin. ancept where
listed as
endangered
below.
...... dO....coooooi o] e i . | B GGG COMONY
popuislions on
Pacific coast of
Maeaco.
Tnonyx bwum ... indie, Bangladesh . ... ... . .. ... Entre.........
mw (= Qwysemys) nibvwenine |USA QRA)........... .. o0
Pesudomydivs umbina = . ... Ambalia ... .. ... ... U
Geoclemys ( = Damonia) hamdiond..... ... North inctia, Palusten ... .. . | ... do ...
(= Nicone) | Central india 10 Bangladesh and Busma | .do. ..
Voergloti¥.. .. .. . WO 0.
Elduthe OBCIyRis jahSgns USA (PH) do

1
I
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129
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17 95(c)
NA
NA
NA

17 95(c),
226 7y
NA

NA
17 95(c)
NA
NA
NA

NA

17 95(d)
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17 95(0)

17 B5(a)
NA
NA
NA

1/ 95{e)
NA

17 95(@)

11 95(e)
NA

17 95{e)
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17 44(c)
17 44(c)
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HNA
NA

17 44(m)
17 44())
NA

NA

NA

1/ 44(b)
NA

V7 44(d)
NA

17 44(N)
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Species Vertolxaie
T populabon where | Sla- When Caucal | Specal
Common name Scenuhc name uatonc tange endangered or we Wiod | habisl | nies
o o I R %ﬂludtmd -
USA (FL).. . ) E [ NA NA
USA (AL, TN) . g0 Y 20 ) 17 5(0) | 17 44(c)
JUSA (AL, GA, IN) .. .. do T{ 1215 NA NA
USA ALY ... . " E 2 NA NA
USA (TX)..... . ... do.. . E 1 NA NA
...... O ..o RUSII B ) 3 1 NA NA
N a0........... ... TR ..o E 83 NA NA
USA (NM TX)...... . . do. .. E 2 NA NA
USA M. do .. E 88 | 17 95(e) NA
~JUSA NV . B . £ 1 NA NA
JUSA(GA TN ... . . ] do.. E 196 | 17 05(e) NA
USA (OH)........ ... . R do € 10 NA NA
JUSAQNY. .. ... .do. E 163 | 17 5(e) NA
USA (GATIN. VA) ... .. . . ... |.. do .. ] 20| 1796(e) | 17 44(c)
JOPan...........coooooiiee Y do. . E 3 NA NA
USA (NV)....... o B do. .. . £ VIIE. | V] 85(0) NA
127€,
130
USA (TX)....... . do € 1 NA NA
USAINY ... ... . ) do... € 1 NA NA
USA (W) ), do.. . E 102 | 17 95(e) NA
USA A ... .. 1. do.... E 1 NA NA
USA (NV)....... ... 80. .. E 2 NA NA
USA (AZ. NM), Mexco ... ...} ... do... A 157 ] 1795(e) | 17 a4(g)
USA NV)....oooo do ... ¥ 173} 17205(e) | 17.440)
...... do ... . dO. . 2 203 | 17 95(e) NA
o] el e do . E 206 | 17 95(e) NA
i O L) do. E 208 | 17 95(e) NA
US.A (AZ, CA, CO, NM, NV, UT, WY), | Enire, except E 1. 183 NA NA
Mexuco. Salt and Verde
RA. dranages,
............................................................... XN 193 NA | 17 84¢b)
E 2 NA NA
E ] NA NA
E 164 | 17 95%(8) NA
] 205 [ 1795(0) | 1744(
3 k) NA NA
€ 15 NA NA
E ] NA NA
E 45 NA NA
T 1.8 NA | 1/ 44(a)
t 1 NA NA
T 1,38 NA | 17 44i0)
1 2.8 NA | 17 44ta)
1 37| 1795e) | 17 44(e)
1 1.8 NA | 17 44(a)
(3 2. 183 NA NA




Scwntlic name

Flagopiernus a/genussamus

JUSA (AZ.NV.UD ... ..

~JUSA. ('I'N VA) ...............................

JUSA GNKY, TNVAY..ooooroe

JUBA &Y, IN.VA) .......

Hislonc range

USA (AL, TN). ...
USA. (TN, VA) .

USA (KY.TN).. O
USA (AL IN. VA) ............ R

USA (AL, TN.VA)........... B
USA (AR, IN, MO, OH)...

USA NQ ...
tsopod, von Cave . Anrolara bve ... .. ... . T S UBA (VA)..... ...,
lsapod, S0COMO ... . ... Thermosphasroma (- Exosphasroma) | USA (NM) ... ,
hermophikse.
Shuump, Kentucky cave Palaamores ganie: USA (KY). ..

;| FF
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Speciws Vertotvate
) N populavon whaae | Sia
Hustonc ange
Common name SLeNlle name “:?\olod o s
T
T
(3
E
E
E
T
£
baponsss . ... .. ) @0 E
(Papdio) anstodemus pon- USA FLy o . E
Evyphiiotes ( = Shynuaeoudes) enapies | US A (CA) . ... £
amithi
_ uuunv; ............. R 1

EDTORAL NOTE: For “When ksied” cilakons, s8¢ kst following, for symbols 1 “When ksied™ uobdow
o—umram.wm relisting of the species is indicaied by subsequent number(s)
E—indicates Emergency nuile publication (ses FR document lor ellective dales), mumber(s) inthcals FR hnai nie, # apphcable under “when ksted.

Whun
hslod

14
13,150

14

91
181

Cotcal

17 85()

17.050)
NA

NA
NA
NA
17 954)
17.854)

NA
NA

NA

NA
1 05(0)

' $% § $% ETEET %83




2

M_

132 FR 4001: March 11. 1987,
2—=33 FR 18047: October 13. 1970.
338 FR 8408 june 2. 1970

33 FR 18320 December 2 1970
%37 FR 847& March X0, 1972
338 FR 1487% june 4. 1973.

T3 FR 44991: Decamber 30. 1974,
S-=wtD FR 29804k [uly 18 1978,

F—a FR 3173& July 28, 1978.

1040 FR 44151; Septamber 25. 1978%.
11—40 FR «441& Septamber 28, 1978,

13—40 FR ¢750& October 9. 197%.
1341 FR 1774 Apni 28. 1978
14—41 FR 22044 june 1. 1978,
1341 FR 2¢084: june 14. 1978
18—«41 FR 45083 October 19. 1978,
17—41 FR 51021: Novemoer 19. 1978
18—41 FR 51812 November 23. {978
13—41 FR 33034: December 3. 1978
<042 FR 207% |anuary 10, 1977.
2142 FR 290& Januery 14. 1977
2342 FR 28137 June 2. 1977.
24—42 FR 2884% june 3. 1977.
15—42 FR 37373 july 21. 1977.
15—42 FR 4088% August 11. 1977
1742 FR 42383; August 23. 1977.
18—42 FR 45328 Septamber 9. 1977.
29—42 FR S873% November 11. 1977,
30--42 FR 00745 November 29. 1977.
3143 FR 37N S: january 27, 1978,
31243 FR 4028 Jsnuary 31, 1978
33-—43 FR 4631 February 3. 1978
34~43 FR 6233 February 14. 1978,
1543 FR 9812 March 9. 1978
3843 FR 12801; March 27, 1978
37—43 FR 13428 Apnil 13, 1970
38—43 FR 184% Apni 18, 1978,
40—43 FR 204"« May 12 1978
41—43 FR 28932 july 3. 1970,

42—43 FR 3200% July 28, 1978,
43—43 FR 3447% August 4. 1978,
45—44 FR 21282 Apni 10, 1979,
+0—44 FR 23084 Apnl 17. 1979.
+8—44 FR 29480: May 21. 1979.
50~—44 FR 3712%: fune 28. 1979,
31—44 FR 37132: June 25. 1979,
32-—44 FR 42911: july 20, 1979.
S4—qd4 FR 49220 August 21. 1979.
5544 FR 34007: September 17. 1979.
30-—44 FR $9084: October 12 1979.
35—4 FR 6920& November 30. 1979.
38—44 FR 70877: December 7. 1979.
37-—44 FR 7507& December 18, 1979.
38—43 FR 1801 March 20. 1960,
30=—48 FR 21833 Apni 2 1980
91—4$ FR 2400 April 8. 1980,
9248 FR 27713 April 23, 19000
9345 FR 28722 April 30. 1980
3443 FR 15831: May 28, 1980,
9%-—43 FR 4483% July 2 1980,

36—43 FR 40 fuly 2. 1980,

37—4$ FR 47332 july 14 1960,
938—43% FR 47338 fuly 14, 1980,
9943 FR 32803 August 8, 1980,
100-—45 FR 52807: August 8. 1960.
10243 FR 54678: August 13. 1980,
10343 FR $5654: August 20. 1980,

10543 FR 83812: September 23, 1980.

108—45 FR 63132 October 1. 1960,
108~48 FR 3178 January 13. 1981.
111—<48 FR 11668: February 10, 1961.
112—448 FR 40028: August 6. 1981,
113—48 FR 40864 August 10. 1981,
11447 FR 4204; January 28. 1962
11547 FR 542% February S, 1982
117—47 FR 19986 May 10, 1982

119=—47 FR 31870 july 21. 1982
123—47 FR 43701; Octobaer ¢. 1982
124—47 FR 43982: October S. 19582
12547 FR 40083: October 15. 1982
127 —48 FR 812 lanuary $. 1983,
128—448 FR 1728: {anuary 14. 1983,
129—48 FR 28404: june 22. 1963
13048 FR 40184; September 2. 1983.
13148 FR ¢3043; September 21, 1583,
132448 FR 40087; October 11, 1963,
134——48 FR 4833& October 12, 1983,
139—48 FR 48341: October 12, 1983,
136=-48 FR 49249 Qctober 28, 1963,
13749 FR 105& [anuary 9. 1984
11849 FR 1994: january 17. 1984.
13949 FR 2783: {snuary 23. 1964,
142-—49 FR 7338: February 28, 1964,
143——49 FR 7394; February 29. 1964.
144-—49 FR 7398 February 29, 1964.
145—49 FR 1082& March 20. 1964.
146-—4@ FR 1435& Apru 11. 1964,
149—4@ FR 22334: May 29. 1084,
15049 FR 2751¢: July 3. 1964

156~=49 FR 13885 August 27, 1964.
15748 FR 34404 August 31. 1984,
15949 FR 34504; Auguat 11, 1964.
180—49 FR 34510 August 31. 19684,
161—49 FR 15084; September 1. 1584.
183—49 FR 43008 October 28. 1984
(64—<9 FR 4390 November 1. 1904
18649 FR 45183: November 13. 1984,
188—48 FR 4963%: Decamber 21. 1964.
189=30 FR 103& january 9 1988,
17050 FR 422% january 30, 1968
171—30 FR 494% February 4 1988
173—350 FR 12302 March 28, 1963,
174—50 FR 12308; March 28, 1968.
181—350 FR 20785 May 20. 1988.
182—350 FR 21792 May 28, 1908.
183—50 FR 23884; june 6. 1968,
184350 FR 2453C; juns 11. 1988,
18550 FR 24883; june 12. 1968
186—350 FR 23678 June 20. 1968.
188—30 FR 2087% June 27, 1968
189==30 FR 27002 july 1. 1988,
193=30 FR 20194; July 24. 1988.
195—50 FR 313598 August 3. 1988,
19850 FR 31803: August S, 1968.
203—50 FR 37198 September 12. 1988, %
20530 FR 39117 September 27. 19688,
20850 FR 39123: September 27. 1968,
210—350 FR 3030& December 10. 1588
211350 FR 30733;: December 11, 1588,
21250 FR 51252 December 10, 1988,
(48 FR 34102 July 27. 1963 48 FR 34001, Aug.
Z 1983, ap amended at 48 FR 39943, Sept. 2.
1963: 48 FR 48337, Oct. 12. 1983: 48 FR 32743,
Nov. 22, 198X 49 FR 1058, jan. 9. 1904 40 FR
33882, Aug. 27. 1904)

Editorial Note: For additional Fedarel
Register citations affecting the table in
§ 17.1l(h). see the lisung which (ollows the
table.

§17.12 Endangered and twestensd
planta,

{a) The list in this section contains the
names of all species of plants which
have been determined by the Services to
be Endangered or Threatened. It aiso
contains the namaes of species of plants
treated as Endangered or Threatened
because they are suificiently similar in

appearance t0 Endangered or
Threatened species (ses , .7.50 of 50¢.).

b) The columns enutied “Scienufic
Name’ and 'Common Neme ' define the
species of plant within the meanung of
the Act. Althougsi common names are
inciuded. they cannot be reiled upon for
‘dentification of any specimen. since
they may vary greatly in locai usage.
The Services shall use the most recently
accepted scienufic name. [n cases in
which confusion might anse. a
synonym(s) will be provided :n
parentheses. The Services shall rely to
the extent practicable on the
{nternational Code of Botanicai
Nomenclature.

(c) In the "Status” column the
following symbols are used: "E" for
Endangered. “T for Threatened. and “E
{or T} {S/A)" for sunularity of
4ppearancs species.

{d) The other data in the list are

noarsgulatory in aature and are

provided for the informatioa of the
reader. [n the annuaj revision and
compiiation of this Title. the following
information may be amended without
public notice: the spelling of species’
names. historical range. foomote-
references to certain other apphs )
portions of this Title. synonyms, .. .
more current names. [n any of these
revised entries, aeither the species. as
defined in paragraph (b} of this section.
nor its status may be changed without
following the procedures of Part 424 of
this Title.

{e) The “Historic Range" indicates the
known gensral distribution of the
species or subspecies as reported in the
current scientific literature. The present
distribution may be greaty reduced
from this historic range. This column
does not imply any limitation an the
appiication of the prohibitians wn the Act
or impiementing ruies. Such prohibitions
appiy to all individuais of the piant
species, wherever found.

(D(1) A footnots to the Federal
Register publication(s) listing or
reciassifying a species is indicated
under the column “When Listed."
Footnote numbers to §§ 17.11 and 17.12
are in the same numerical saquences.
sincs piants and snimais may be listed
in the same Federal Register document.
That document. at least since 1973,
includes a str'sment indicating the basis
for the listing. =s well as the effective
date(s) of said listing.

{2) The “Special Rules” and “Critical
Habitat" coiumns provide s cross
referencs to other sections in Parts 17.
222, 228, or 227. The "Special Rules”
column will also be used to cita the
special rules which describe
experimental populations and determine
if they are sssential or nonsssental
Separate listings will be made for
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sxperimental popuiations. and the status  spectes. However. all other appropriste  species or to the reguiatons of other
oluma will inciuds the followwng -ules 1n Parts 17, 217-227. and 402 still Federsi agencies or State or locai
symbols: "XE" for an essential appiy 1o that species. in addition. there Zovernments.

axperimestal population and “XN™ fora  may be other rules in this Tite that 'g) The listing of & particular taxon
aonessental sxpermmental population. reiate 10 such piants. e.4.. port-of-antry nciudes all lower taxonomie units {see

The term "NA" (not applicable) requirements. [t is not intended thatthe  § 17.11(g) for exampies).
appesning in sither of these two columns  references in the "Special Rules” column ; “List of
:ndicates that there are no special rules 'ist ail the reguiations of the two h) The "Liat of Endangered and

and/oe cnocal habitat {or that particuiar  Services wnich mugit apply to the Threataned Plants 13 provided below:



Spocws

Scionulic name

Agavaceas— Agave lamiy
AQave anzorwca .. .
Aksmatlacese—Wale - p‘unmn lunw
SagulIana (85CCLipla ...

Apacese—Parsloy lamily.
Enmgam constances.

Asloracess—Aster lamdy:

Cactacese—Cactus lamily:
Ancisbocactus iobusche ( = Echwiocacius L, Mamvmaiana ll
Cereus enophorug vas. tw .
Cereus robins ...

anma( cm&cobmln u.mmd»

Aania ).

Caryphantha snéeds vai lees (- Escobana |, Mammdiana 1 )
Conyphanthe sneed vas. eneedil (=Escobana .. Mammi
Ania 8).

Echinocachss honzonihalonus vas mchols. ..

EChinoCersus engeimannii vel. purpreus

Echinocerews feniller] ves. Wl E huentien £
hempedi of authors, not Fobe).

Echnocereus Hoydi ( — E. rostien ves ()

AIONA Bguve

Bunched ariowhead .

Loch Lomond COoyole-Wuslle ... ... .

USA (A2)
USA (NC. 5C)

USA (CA) .

USA (Hi) .
USA [TX). . .
USA(IN) . ..
USA (N
USA (UT)
USA (NM)
USA (CA NV) .
USA (W) ...

Jusamn .

USA (AZ)..
USA (KY) .
USA (NC. TN). .
USA (OR) ...
USA (UT) . .

USA (CA) ... ..
USA (VA). .

USA (CA) ..

US A (TX), Mexco
(Coalnnla)
USA (NN

JusAa (T N

USA (A)
USA (UN
US A (NM)

USA (TX)

Sia-

™m A Mt Mk MMai Mt MMM m

m mmm

mmm Mo - mmmm

gl

141
152

49
181
177
181

n
191
137
201
175
126

16

179

44

197

153
81

17

61

1
10

(-3

Cavcal

: ¢z zhzelzefzelerr ¢ : 2

-
~

g %% £z g gzzzz z iz 1§
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Specivs

Scuntilic name

Echwnocanous taxchonbache vas alberte { - £ molanocentus)

Echinocereus tnglochubaius vas anZoncus | - E. arzoncus)

Echinocersus inglochudisiue var. inemss (= €. coconeus viu
i, £ phoerwceus val. i).

Echenocereus vindWorus vei daviss (- £ davisy)

I\bab;m marposensis (= Echnoceckss m, Echuomastus

Wuum( Toumeya b.) ...
WWFRMVU.L Toumoya 4 )
Pediocachus pesbilesanus val. pestiesianus (= Echnocacius
p. Nevajoa p., Toumeys p., (Nalva p).
Padbocechss silen (= Echnocachs 8. (Xalve 5.)
Scirocachs glaucus ( = Echinocacks g, €. subgiaucus, E
whqplel vas. g, Pediocacs . S Fanking S whippie
vai. g).
Schwocacius meseae-verdae ( - Colnados m, Echenocacius
m, Pediocactus m ).
Sclsocachss wightae ( — Pedocacus w.) ... S,

Caryoptwilacese—Pnk tamy:

{ otus denal udous 85 lmsuw(—t ;\u)pavm:.w t)

- Common name
tlach lace cactus.
Nuamhodo.hoguclm U
WMC‘CM ,,,,,,,,,,,
Dawvis’ groon playa . .. ..

Hasdonc 1ange

'.USAM

USA (CO,uT)

USA (TX)
USA (T1), Mewco
{Coaula

)
USA (A2)..

JUSA N, Oy
|usa

{USA Az uy)
|usA co.un

U.S A (CO, NM)

US A (ul)

USA (HI)

USA (CA) . ...

JUSA (NC) ..

USA (CA)

Chde, Asgeniina ... .
USA (AZ) ... .. .

JUSA (CA)

USA (FLY)... . .

USA (FL). .
do

L JUSA (H).. ...
[ Costa Rca ... . .

Jusa o) .
Jusa o Ny

USA U ...
USA (NV) ..

Jusa (GA). .

USA (FL)
uUsSa (1x)
USA (CA)

mmm -t P mmrer

Lo sl

m

MMy

[aal WL W WY o

81
77

6J

69

59

75

141

181

10/

39

79

Va8

65

47

1682

Calal

|

£z £gz 2% g::

£ g

1 Uo{a)

17 96(a)
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Scenlilic name

Hawasan velch... . . ..

Johnision's hankema .

' Kolu'o (= h-rhdounaﬂuutuoom» ..................

Huslonc 1ange

USA (H).... .

USA (TX). Mexsco
(INuevo Leon).

USA (CA Nv)

Clay phaceba ... .. USA (UT) .
NonmPutph‘cdn USA (CO) . .
| San Mateo thormmud . JUSA (CA).

USA (m

USA (m).” _
USA (TX. NM)
USA (NMj .

USA (FL)
USA (GA SC) .. .

Jusa vy .. .

USA (TX).. ... .
USA ().

USA (Ul)

mmmmem - mmr mMMmaammmmm mm

m

mm

Whan
bated

39

150

181

44
121

180
73
118

. 112

13

57
k')

. 12

14
167

158

172
39

122

(1]

lo

Cabcal
habutat

17.96(s)
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SCwnhil nama

Puidcvae— P lanuly
AbS PUUINNRIONSS .

Poacose—Grass lamuly
Tuctons mucronata ( - Orcullig m ) ... . .

Polygonaceae- - Buckwheal lamdy
Enogonum gypsophdum ...

Prnwlacese— Pruniose lamdy.

S acenaceas— Pucher planl lumlly
Sarracenis oaophda ...

Sutll.gncnu—Smuage lamﬁy
- Ribes echnslum ...

Solanacead— Nephishade lmw
Goolrea ¢legans .. .. .. ..

Styracaceae--Styrax lamly
Styrax toxans

Spacws

LGualemaldn i { — panabole) .

S0Idno Qass . o o
Caner's panicgrass ... I
Eweoka Dune grass . e
Toxas wid-rice ... .

Ty polygata

Gypsum willd buckwhoal
Ciay-loving wild-buckwheal .

Magure piunose

Nonthern wild monkshood

San Clemente island larkspus ...
Now

Anizona chmosa

Ni'u (Hawasan gaidena). ... ...
Puckly ash

Greun piches plant

MicCosuh@o goosebesry . ... ..

bm(uwuolmunmpummh .
Salt massh bud’'s-beak .. U

Fuush lousowort. ... .. . :

Hoautlul goelzes, malabuey . ... ..

luads snOwbulls

Huslonc range

Honduras, E)
Salvador.

USA (CA)
USA (H)

USA (CA)
USA (TX)

USA {FL)

USA (NM)
USA (CO)

USA (UI)

USA (A NY, OH,
wi)
USA (CA)

USA (4

USA (A2)
USA (NV) ..
USA (NH, VT)

USA (H)

USA (PR V)

USA (AL, GA, TN)
USA (FL.SC)

USA (CA)

U S A |CA). Mexco
(Baja Caktora)
US A (ME), Canada

(New Brunswack).

USA (PH)

S A (Ix)

Sta

g mmmm

M -t

wWhan

44
133

M)

[}YP4

110, 112
151

198

39

26

1bd

148
181
104

21

S0, 8Y

20
44

39

170

1.

Cabeal
hadxtal

17 06{a)
17 86(a)

V] bbiu)
17 96(a)

NA

NA

1/ boja)

NA
17 S6(a)
17 06{a)

NA

NA

NA
NA

NA
NA

NA

g

$ $8%8¢

£3

g

$

$£%3

NA

NA

NA

$£%

g

NA
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Spucs -
Scenuhc name Common name Hislone range
Taxacuad— Yow lamily.
Torreya tasioks ... Co e Flooda tosreya . . - JUSA (FL,GA)... . .

Sta- wWhen

E~ln¢cales En:agancy mbp;bhc'auon (see FR documeni lor efteclive dales), ubuquuu numbes(s) mhcate FA ind e, d apphcable undes

EDiTORAL NOTE: For “"When lisled” ctalone, see kst foiowing, lor symbols in “When isied’ ses below:

s belea
3 140
when ksled

Caucal
hebstal

NA




<9

S ——

2842 FR 40888 August 11, 1977.
19—43 FR 1791& Apni 28, 1978
44~—43 FR 44812 Seplamber 28. 1970
4744 FR 24250 Apnl 20 1978
4844 FR 32006: june & 1978,
$3—44 FR 43701: July 28, 1979
84t FR 54923: September 21. 1970
37—44 FR 58883: October 2. 1979,
58—44 FR s888& Octobar 11, 1979,
59—44 FR 5887¢: Octobar 11, 1979,
A1——44 FR 8155& October 23, 1979,
42—~44 FR 8188& October 25, 1379,
1344 FR 0178% Octcber 28, 1979.
54--44 FR 81788 October 28, 1979
8544 FR 81911: October 28. 1979.
3644 FR 81913 October 28. 1979,
37—44 FR 8191& October 26. 1879,
Af—-44 FR 81820: October 20. 1979,
5Q-—44 FR 81924 October 28, 1978,
“O—d4d FR 81927 October 28. 1978,
“1—44 FR 81922 October 28. 1979,
7244 FR 8224&% October 20. 1979.
344 FR 62488 October 0. 1979,
T4—44 FR 32471; October 30, 1978,
TS——44 FR 62474; October 30, 1979,
7844 FR 84247; November 8, 19780
*7-—44 FR 8423: November 6. 1979,
“8—44 FR 84252 November & 197%.
“3—44 FR 84733: November 7. 1979.
30-—44 FR 8473& November 7, 1970,
3144 FR 84743 November 7, 1970,

1244 FR 64743: November 7. 1979,
8344 FR 8474& November 7. 1979,
84——44 FR 85008: November 8. 1979.
39=-4$ FR 18929 March 24. 1960,
106=—48 FR 81944 September 17, 19580.
107—43 FR 68380; October 20. 1980,
109—48 FR 1184: fanuary 13. 1981.
110—48 FR 5730: fanuary 19. 1981,
11244 FR 40025: August 6. 1961.
11647 FR 19539: May 6. 1962,
118=—47 FR 30440 july 13, 1982
12047 FR 3684& August 24 19821
12147 FR 18840 Saptember 1. 1962.
12247 FR 38827; September 10. 1962
12847 FR 50888 November 10. 1962
13348 FR 44331: October 12. 1983,
137—48 FR 32747: November 22. 1963,
140——48 FR 2786& anuary 23. 1964.
141—<9 FR 6102 February 17. 1964,
14749 FR 2108& May 16 1984,
148-—49 FR 2232%: May 29. 1904,
151—49 FR 28585: july 13. 1984
15240 FR 29234: july 15 1984
15349 FR 29237 july 19. 1904
15449 FR 30201: fuly 27, 1984,
15549 FR J1421: Aug. 7. 1984
158=—49 FR 24300 Aug. 31, 1984
182—49 FR 40038 October 12. 1984,
16549 FR 4475& November 9. 1964,
187—490 FR 47400 Decamber 4. 1964,
168—49 FR 49639; Decoember 21, 1964.

72—50 FR S73& February 12 1908
7%—50 FR 12308 March z8. 1988,
17850 FR 15587: Apni 19. 1988,
177=50 FR 18882 Apni 28 1968,
17850 FR 18373: May 4. 1988,
179==50 FR 19377 May & 1388,
18050 FR 20214: May 18, 1988,
181—=50 FR 20788: May 20, 1388.
187—50 FR 26872 [une 27. 1988.
190-=50 FR 29341: luly 18 1988,
19150 FR 28344: July 18 1988,
192=—50 FR 2834&: July 18, 1968.
19450 FR 11190 August 1. 1988.
19750 FR 32373: August 13, 1968.
198==50 FR 33731: August 21. 1968
19950 FR 33734: August 21. 1988,
20030 FR 13737: August 21. 1988.
201--30 FR 30008 September $. 1968,
202~-30 FR J0091: September 3. 1988
204350 FR 17883 September 18 1988
A07--50 FR ¢561& November 1, 1984
20850 FR 45621; November 1. 1988
20050 FR 45834 November 1. 1988
213—50 FR $167G Decamber 20. 1968,
(68 FR 34182 July 27, 1963 ¢8 FR 34081, Aug.
2. 1983, as amended at 48 FR 33803, Aug. 27,
1984}

Editorial Nota: For additional Federai
Registay aitations affecting the tabie :n
§ 17.12{h). see the listing which foilows the
table.

1
1
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SPECIES REMOVED FROM THE
EMOANGERED AND THREATENRD
LisTS

The following iist of wildlife removed
from the list at § 17.11 is provided for
informational purposas only and is not
coaified in the Code of Federal
Reguiations. Only species completely
removed from the list are inciuded
below. (n cases whare only a portion of
the vertsbrate species is delisted. the
sntry remains i § 17.11 (n the modified
form with the citation to the Federal
Register indicted under “When listed.”

The Servica's listing regulations at 50
CFR 424.11(c) and (d) are as follows:

(¢} A species shall be listed or

~ reclassified if the Secretary determines.

on the basis of the best scientific and
commeraial data available after
canducting & review of the species’
status, that the species is endangered or
threatened because of any one or a
combination of the foilowing factors:

S

R e e e et e et

{1} The present or threatened
destrucgon. modificatdon. or curtmiiment
of its habitat or range:

(2) Overutilization for commercial
recregtional. scienufic. or educational
purposes:

{3) Disease or predation:

(4) The inadequacy of existing
regulatory mechamsms: ot

{8) Other naturel or manmade factors
affecting i1ts continued existencs.

(d) The factory considered in delisting
a species are those in paragraph (c) of
this section as they reiate to the
definitions of endangered or threatened
species. Such removal must be
supported by the best scientific and
commaercial data availsble to the
Secretary after conducting a raview of
the status of the species. A species may
be delisted oniy if such data
substantiate that it is neither
sndangered nor threatened for one or
mare of the {oilowing reasons:

1) Extinction. Unless all individuals
of the listed species had been previausiy
dentfied and located. and were iater
found to be extirpated from their
previous range. a sufficient periad of
‘ime must be allowed before delisting to
indicate cieariy that the species is
extunct.

(2} Recovery. The principal gosi of the
U.S. Fish and Wildlife Service and the
Nationai Manne Fishenes Services s to
return listed species ta a point st which
protection under the Act is no longer
rsquired. A species may be delisted on
the basis of recovery only if the best
scientific and commaercial data avaiiable
indicate that it is no longer andangered
ot threatened.

(3) Original data for classification 1
error. Subsequeant {nvestigations may
show that the best scientific or
commaercial data avalable when the
species was listed. or the interpretation
of such data. ware in error.

Sosmun " Former vouirEie ORISR | ,m_ i Ostowe
e -
" “onNnc range | -m ‘ T
Duch, MemmEn... Arge ‘dam” e Y SA (AL NM. TX) W o I US OMY. ey [ 3 &3 4t 3220041 Orgprag damh » arvey.
Mewca. , | ey 2, 00|
Pughan. Tecoss ... . o Avvasaw cab | USA (CA)..... o B ey [ | 47 PR 231710 [
E ) | i Jaramry 8. 100R
Chaon. 0P ... Comgprumeperse. ... ... USA end Coanege (LARSS | .30 ... coiriiinnnennans 4 € | 48 PR 2004142 Extiram,
Wattgan, *aron. Erel . ‘ ‘ s.-n- L 1988
£ne. Oneanos, ‘
Soarrow. Sars SareErs 0Ng. MADANES MARE) FEPWNS .| USA (CAL.... . o ... e € nl (4] dﬂl;)"r. ‘ Gt
Trontg, Pra Sumerd ... .. . WG GOWEI.............. .  JIA (FUAL NG SCMA.... Fongl .. ... [ " o8 FR $3740-4X " Ongre) aN ® erar.
Novamaw 22. 1908 |
Patry mustel, Sameuon's...... . footmane (=« Ovenosws) | U SA (L M) o N i € 40 FR 10875k Exurem.
. oot L areamy O (904
T 200, AN AP-SPRNE. ...... SOETWE RSN SN ... e Puustan. Sergecesn ... ErWe . . . [ u:l ﬂ“—:‘.‘ }W“n“.
utierty. Bafame MvatowIn).. | ArRCEINS (= uplie) e> USA (FL). Beremas... ... MNA ... r 40 FR 34301-34504 | Origny QIS N ovor.
Feernon Sonrom Auguet 31, 1984
Jove. Pum JORCOMON COrIPONe ... N Pachz USA Pumw a Evee ... € 50 FR 17192-37184; Recoverse
Y Sepwerom 12,
‘984,
Cavag. Pogy (Old Wordd iy ANGuRID BD....... - P e LM e ‘E 2 .. Aecoversd.
3chan.
Dot Puay Avogune (a ORS) cOMMRNe | ... ... ... .o € 20 Recovered

IANUARY 1. 1588

J.S. GOVERNMENT PRINTING OFFICE :

1588 O - 387-818
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#5942,
®s942,
#5942,

. . . - ° . . . . .
N0icca = JOHN, MGR NATREG, LOCPRNT * UWED, FEB 4, 1987, 12 17 PM
k01224« JOHN. MGR NATREG. LOCPRNT * WED, FEB 4, 1987, 12 17 PM

REC | STRY 0 —
VATIOWAL  HISTOR (<
SITES + [AvDmARKS

A5 o 2/{/?7

Rom US DC/TOF 7Fe
LwTerop

#5942, #01224 ¢« JOHN, MGR NATREGC, LOCPRNT + WVWED, FEB 4, 1987, 12
k]

#5942, #01224 + JOHN, MGR NATREG; LOCPRNT s UED, FEB 4, 1987, H
#5942, @01224 + JOHN, MGR NATREG, LOCPRNT + UED, FEB 4, 1987, 12

#5942, #01224 » JOHN, MCR NATREG; LOCPRNT « W ),
#5942, ®01224 +» JOHN, MCR NATREG; LOCPRNT < UED,
#5942, #01224 » JOHN, MGR NATREG. LOCPRNT ¢ UED,

”

#594c, #01224 + JOHN, MGR NATREG
#5942, w01224 =+ JOHN, MGR NATREG
#5942, W01224 * JOHN, MGR NAT G




Fiwning €réer schooinouse
2102 Bayshore Rd.
Reference No. B0002478
Voodbine
Uoodbine Brotherhood Synagogue
612 Washington Ave
Reference No. 80002479
Cumberland County
Br idgeton
Bridgeton Historic District
Roughly bounded by RR Tracks, South Ave , Lake,
e, Water, Belmont, Cohensey., and Penn Sts
Reference No. 82001043
Buck, Jeremiah, House
(Elmer,Jonathan,House)
297 € Commerce St.
Reference No. 75004130
Deerfield Pike Tollgate House
89 01d Deerfield Pike
Reference No. 7500113
Giles, Gen James, House
tGates House!
143 U. Broad St.
Refecence No. 7B0017S4
01d Broad Street Presbyterian Church and Cemetery
(First Presbyterian Church)}
Broad and Lawrence 5ts.
Reference Mo. 74001159
Potter's Tavarn
49~--S1 Broad St
Refe ence No. T100050%
Seeley, Samu2l U., Haouse
(McGee ,Robert ,House}
274 E. Commerce S5t
Refe ence No. 76001150
SPINDRIFT SAILING YACHT
& of Bridgeton
Reference No. 82003271
Carmel
Beth Hillel Synagogue
Irving Ave
Refe-ence No. 78001755
Cedarvaille Vicinity
01ld Stone Church
N of Cedarville on NJ 583
Reference No. 77000860
Greenwich
Greenwich Historic District -
Main St from Cohansey River N to Othello
Reference No. 72000772
Maskel, Thomas. House
& mi. W of Greenwich on Bacon’'s Neck Rd
Refeirence No 75001132
Millville
Millville’'s  irst Bank Building
(01d Library Building)
2nd and E. Main Sts
Refevence No. 80002480
Seabrookt Vicinity
Deerfield Presbhyterisn Church
NE of Seabrook
Reference No. 80002481
Essex County
Belleville
Reformed Dutch Church of Second River
(Belleville Dutch Reformed Church)
171 Majn St

Commerc

Listeu

03706780

Listed
09/17/80

Listed
10729782

Listed
12730775

Listed
05/21/75
Listed

03/08/78

Listed
12702774

Listed
09/10/71
Listed

05/13776

Listed
04722782

Listed
11707718

Listed
0s/12777

Listed
01720772
Listed

06710775

Listed
11720780

Listed
09/29/80

Listed
1e/21778
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ACTION ITEMS:

NUS